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PREFACE 



The Instii.ute for the Study of Mental Retardation and Related 
Disabilities is one of the University Affiliated Centers established 
throughout the United States with the primary responsibility of man- 
power development in the field of mental retardation. The Institute 
is the only one of its kind in the state of Michigan. Although its 
main respons i b i 1 i ty is for training of personnel in the state, it has 
regional, national, and even international relationships with training 
and research centers and agencies concerned wi th thementally retarded. 
The Institute has strong out-reach orientation and has cooperative 
ventures with state universities and colleges, state homes and train- 
ing schools, and other community agencies. 

The training program at the Institute utilizes the interdisci- 
plinary approach. The Institute has brought together a faculty of 
varied interests and diversity in experience. The faculty represents 
the following disciplines: audiology, administration, child 
psychiatry, dentistry, nursing, nutrition, occupational therapy, 
pediatrics, physical therapy, ps/chology, social work, special educa- 
tion, and speech and language pathology. The program director for 
each discipline holds an academic appointment in his respective 
school in the University. Each program director is charged with the 
training of students, not only from his discipline, but from the other 
d isci p 1 i nes as well. 

The training program at the Institute involves pre-service train- 
ing for undergraduate and graduate students, in-service training for 
non-professionals, paraprofess ionals and professionals already in the 
field of mental retardation and adult education programs for parents 
and other community groups. 

In the initial development of the nutrition program at the 
Institute, the need for nutritionists and dietitians in the state was 
surveyed. The findings show that while very few have been exposed to 
the field of mental retardation, interest in this area is evident. 
Many of the nutritionists or dietitians employed in programs for the 
mentally retarded lack adequate training in this field. The acute 
shortage of nutrition manpower is even more marked in the out-patient 
clinics of state facilities and in other day training and activity 
centers which receive limited services from qualified nutritionists. A 
similar situat'on exists throughout the cou.. ; ry . The shortage of man- 
paver in nutrition does not necessarily indicate a lack of interest on 
the part of these professionals in the problems of mental retardation. 
The wide gap between demand and supply is a result of the lag in 
development of training programs in nutrition and mental retardation. 

One of the priorities of the nutrition program at the Institute 
was the Conference on Nutrition and Mental Retardation held on Feb- 
ruary 10 and 11, 1971. Planned primarily for nutritionists and diet- 
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itians, the object ives of the Conference were to provide an overview 
of mental retardation and to present the role of nutrition in the 
areas of prevention and management. The importance of the role of 
nutrition in these areas is steadily gaining recognition. Proper and 
adequate nutrition during fetal and early post-natal life have been 
shown to be essential to the normal physical and mental development of 
the child. Tie prevention by dietary means of mental retardation in 
children with inborn errors of metabolism has repeatedly been demon- 
strated. The development and implementation of the methodology of 
fe ’ing techniques by nutritionists, physical and occupational thera- 
pists and other health personnel represent an area of great potential 
in improving both home and institutional care of the retarded child. 

The Conference, with a registration of 280 participants, was a 
success as judged from the evaluation forms. The number of partici- 
pants attending is evidence of the great interest in nutrition and its 
interrelationship to the problems of mental retardation. The Con- 
ference was sponsored by the Institute for the Study of Mental Retar- 
dation and Related Disabilities in cooperation with the University of 
Michigan Extension Service, the Ann Arbor Dietetic Association, the 
Detroit Dietetic Association, and the Plymouth State Home and Training 
School . 

The presentations of Drs. Cravioto and Waisman are available on 
video tape. Especially valuable is the video tape of the feeding 
demonstration which, unfortunately, cannot be included in these pro- 
ceedings. Copies of these tapes are available at cost by writing to 
the Institute for the Study of Mental Retardation and Related Dis- 
abilities, 611 Church Street, Ann Arbor, Michigan ^810^. 

The Conference was supported in part by Project Number 523 from 
Maternal and Child Health Servi ces , Uni ted States Department of Health, 
Education, and Welfare. The publication of these proceedings was made 
possible by McNamara Community Hospital of Warren, David Nursing Home, 
and Grand Packing Company. 



Ninfa Saturnino Springer 
February, 1972 
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MENTAL RETARDATION: 
AN OVERVIEW 



William M. Cruickshank 



I am going to be talking with you around what I term a global 
definition of mental retardation, and try to see what the dimensions 
cf this problem are. Though I am not a nutritionist, I will attempt 
to point out those places where nutrition and dietetics fit in, coin- 
cide, or interface. I suspect, technically, we could say mental re- 
tardation is a long-term, non-fatal, non-curable disease. I use the 
term disease because specifically and technically the word means 
"deviation" and as such what I just said : s true. The problem of 
mental retardation is not popularly conceived of in this sense. From 
the jargon we use in lay and professional publications, we refer to it 
as a "condition." Nevertheless , it is a non-fatal, long-term, non- 
curable deviation in the growth and development of human beings. It 
affects all levels of the socio-economic structure of our society; 
none are free from this issue. Some groups within our structure are 
more liable to the problem than others, but this is not necessarily a 
matter indigenous to these groups. Rather it is a reflection of the 
unsatisfactory environmental and nutritional life which often sur- 
rounds them. Suffice to say that we are conceptualizing a problem 
which faces families of vice-presidents, governors, senators, rep- 
resentatives, physicians, lawyers, school teachers, grocery store and 
gas station owners. and families of individuals functioning at semi- 
skilled or unskilled jobs in our society. This is a respector of no 
socio-economic level; it is a respector of no person. It Is a problem 
which in its gross number and magnitude is increasing. It is a prob- 
lem where the percentage increase prevalent in the population is 
slightly on the rise, but relatively stable in terms of traditional 

*Sc.D., Ph.D., Director, Institute for the Study of Mental Retar- 
dation and Related Disabilities, The University of Michigan 
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notions about mental retardation. As we think of a more global defi- 
nition of retardation, about which l wish to speak this morning and on 
which the Institute for the Study of Mental Retarda^’on and Related 
Disabilities bases its program, 
being significant. 

I would like to approach t 
tion that some of you are not familiar with this problem and perhaps 
are approaching it for the first time in a relatively structured 
fashion. I would like us to think of mental retardation as a paradigm, 
and we can do this if we envision the matter as a large cube (Figure 

I). 

We will deal with a three sided cube made up of a series of small 
interrelated cubes. Mental retardation will become very quickly, as 
a result of this paradigm, a very complex issue with Which we must 
deal. We will begin briefly with traditional notions of mental retar- 
dation with which you may be familiar, and we wi 1 1 think first of the 
structure from the viewpoint of intelligence levels themselves. If 
we talk of "intelligence quotient" leve.ls we envision various degrees 
of intellectual functioning from children at the bottom of the scale 
with almost unmeasurable intelligence quotients up to perhaps an IQ 
of 25 which is defined as profound retardation. In this state the 
residential care facility at Gaylord is particularly concerned with 
this group of children, although each residential care facility in 
Michigan has some of these youngsters. The profoundly retarded rarely 
become a community responsibility; that is, they seldom appear in day 
care centers. 

The next group, as we move up the line, quickly becomes the 

responsibility of the community as well as the residential care 

facilities. This group of children arbitrarily fall into a category 
of intelligence between 25 and kO , and in Michigan they are referred 
to as severely retarded. These definitions vary slightly from state 
to state, but y<e will talk about our own program. 

Moving up again we come to the group of youngsters with an IQ 
range from approximately kO to 60 which gets us into the population 

that we call trainable. We definitely have these children in the com- 



we will see the magnitude of the issue 
be problem this morning on the as sump- 
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munity as well as in residential care fa M'cie: . in this state they 
become the responsibility of the interr sdiate schr ' dist“icts and 
such facilities as the Sullivan School ir Air, Arbo operated by the 



man f ci.li.ty in Ingham 
Cour and elsewhere 
the hel i nd i cates , 

r ng a very marked 



chilc-^n whose intel" 
and v I thout any ques- 



Washtenaw Intermediate School District, th 3 
County, and facilities of this nature in Wa 
catering to trainable children who can, 
receive and profit from self-help care :r 
degree. 

We move still further in our paradigm 
ligence quotient runs from the 60's to the SO 
tion these are a public education responsibility. These educable 
children are children with retarded mental development but who, as 
adults, will fill a tremendous occupational role in the community if 
the schools have been honest in the kinds of curricula and programs 
that are offered for them. These are: children who fill hundreds of 

positions in hospitals, restaurants, automotive factories, and food 
service facilities of all kinds. These are the people who fill the 
semi-skilled and low-skilled jobs in most industries indigenous to a 
locality. They will vote, get driver's licenses, and many of these 
will marry and have their own children. You can immediately see the 
broad-based type of education which must be provided for them. 

The next group which overlaps several other categories is the 
group of children with intelligence quotients in the 80's and low 
30's. Categorized as slow-learning children they are, nevertheless, 
youngsters with some kind of retarded mental development. I am not 
saying mentally retarded now or mental deficiency, but they do func- 
tion somewhat below norm. 1 want to include here in this definition 
of mental retardation the group of children with intelligence quo- 
tients above 90. Under certain circumstances even these children will 
function as retarded persons, but we will come to this in a moment as 
we consider some other aspects of our paradigm. 

Thus far we have the structure that we have seen being used in 
the field of mental retardation historical ’v since the early l800's 
and before in this country. It is a cl ass if i cat ion that was in a 
sense imposed on us in the early work c‘‘ Bir.et at ut 1805, and later 
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by Goddard and others of that era who were significant in ti his- 
torical development of this field. It is one that has been adof :ed in 
varying forms by schools and agencies throughout the country,- and, 
indeed, throughout the world. It has. its limitations because it is 
concerned with only a single dimension, and mental retardation is much 
more than a single dimension, 

1 would like to look at another dimension of mental retardation: 
the determinants of mental retardation. These do have a very direct 
impact on the kinds of things we are going to be talking and thinking 
about during this conference. One great area in the field of mental 
retardation may be referred to as "genetic determinants" of mental 
retardation. This is an area in which people in the field of nutri- 
tion and the area of cytogenetics have direct impact. It is inter- 
esting to note that mental retardation is not necessarily as much a 
problem of genetic, familial, or hereditary recessive characteristics 
as we used to think it was. It is still a major issue, but it is not 
probably the most significant issue, nor is there any conclusive 
evidence linking the genetic factor to ethnic, racial, or socio- 
economic factors insofar as we understand it. 

Other factors having significant impact on the way individuals 
utilize their capacity are such things as environmental determinants. 
This brings us to another significant aspect of our culture. I spent 
considerable time several years ago in the Andes of Peru working out 
of Cusco which is in the old Inca country. Cusco was the capital of 
the Inca empire. I was asked to go there because of the incidence of 
mental retardation in that area. This was not because there had been 
genetic strains of mental retardation, but because of the environ- 
mental deprivation which was obvious there. Practically no environ- 
mental stimulation whatsoever came into the lives of the very young 
infants of that culture. We see this happening in some of our very 
severe poverty pockets in the United States, specifically the center 
city issues and Appalachia. 

In Michigan many are concerned with increasing intellectual 
apathy as an increasing amount of learning problems are beginning to 
be observed, in a very functional way, in the Keewenaw Peninsula, for 
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example. Iren mines have closed and parents have become tense and in 
a sense apathetic, and few resources are being brought to bear on the 
intellectual lives of their children. Within a matter of a few years 
rather marked changes have been noticed in the affect of these chil- 
dren. We certainly are aware of the issue as related to deprived 
segments of our center city problem. We have known about this issue 
and the impact of environmental deprivation which involves the inter- 
change between human beings since the early work of Marie Skodack, 
Lester Dye, and Harold Skeels. Their work in the late 1930's indi- 
cated that if children failed to receive early infant stimulation 
before the age of two or three at the latest, mental retardation very 
likely would be established and that it was non-remissab le in spite of 
the future stimulation after the chronological age of three. There is 
little question in my mind that the American society today is creating 
mentally retarded children in a most tragic way through the lack of 
adequate environmental interplay of children under the age of three. 

I am very much disturbed by the level at which the Head Start Program 
is pitched, for example. If the Head Start Program funds were utilized 
for children at the chronological age of four hours instead of four 
years, we would have a much different picture in the elementary 
schools as far as special education is concerned, in only a few years. 
This is an exceedingly important issue and one which adds a dimension 
to mental retardation that many professional people have not con- 
ceptualized or envisioned in the years just behind us. 

A third dimension I will call nutritional deprivation, and this, 
too, is an issue which has an impact on the production of retardation 
on all levels. Data indicates that the impact of nutritional depri- 
vation in the last two trimesters of pregnancy and during the first 
six months of post-natal life on the developing intellectual organism 
can be significant. Indeed, if nutritional deprivation continues 
during one or both of these stages non-rem? ssable retardation may very 
well be a fact . 

These are the three major issues among others on this plane of 
the paradigm. Now we have to conceptual i ze sti 1 1 other aspects which 
will be significant in terms of the way any of these factors inter- 
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relate with one another. For example, we are now aware of the impact 
of what I will call "perceptual problems" or mal development on the 
growing intellect. These children have visual , audio, and taczual 
motor problems, and in other ways haye their learning disrupted by 
what we think to be a forced response to stimuli and the inability to 
translate stimuli appropriately into socially approved motor actions. 
This kind of perceptual problem affects children at all levels and 
gets more significant as we move down the IQ scale, but this is the 
reason I keep an IQ of 90 and above in the picture. For example, we 
are now working with a 13 year-old boy with an estimated intelligence 
level of 130 or above. This boy, with estimated superior intellectual 
ability, is a non-reader and a non-writer. He is completely non- 
functional, and the issue is essentially the inability to conceptual- 
ize that which he sees or hears into appropriate motor responses. As 
such he is functioning as a mentally retarded child with a severe 
intellectual deficit. This accounts for many children who also have 
measured intelligence in the more traditional retardation levels. This 
is the group that years ago was spoken of as the "exogenous" type of 
mentally retarded, but it is also typical of the youngsters at a much 
higher level. 

Closely related to that type of problem are children who also 
show neurological and motor problems. Let us consider the issue of 
cerebral palsy. In this group are a number of children with epilepsy 
and other types of central nervous system disorders. The issue becomes 
very complicated now because studies indicate that more than 80 per- 
cent of athetoid type cerebral palsy, and almost the same number of 
spastic hemoplegiac type cerebral palsy children, also have the per- 
ceptual malfunctioning that we spoke of before. About 75 percent of 
all cerebral palsy children function intellectually below the IQ of 
80. Thus, we begin to have a complex multi-handicapped problem 
revolving around mental retardation. Sometimes it is so complicated 
and so severe that it is difficult to figure out just which handle one 
should grab first. In addition, other factors having severe impac: 
on mental retardation or, indeed, causing and creating it themselve 
are the issues of speech and language dysfunction, hearing loss, arc 
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visual loss. We have several studies that indicate approximately 30 
percent of blind children function as mentally retarded children at 
some level. This is not necessarily to say that blindness and mental 
retardation are synonymous. It may mean that the impact of sensory 
deprivation noted in vision and hearing may serve to depress whatever 
intellectual capacity the child has, and thus he functions as a men- 
tally retarded child more frequently than other children. We might 
also add other types of special health problems and particularly the 
issue of emotional maladjustment where under prolonged periods of 
tensfon, we have children who are more restricted in terms of the 
freedom with which they use their intelligence. 

We, at the Institute, define mental retardation as anything which 
may have an impact on the intellectual function of the child or any 
aspect of intellectual deficit which is significant in terms of the 
total adjustment of the child. 

We could make this paradigm more complicated than we have at this 
point. There is on the back of the paradigm the issue of traditional 
medical-clinical categories with which the professions need to deal. 
These are usually lumped down in the lower segment of the paradigm. We 
are talking now about the relationship between mental retardation in 
mongolism, cretinism, hydrocephaly, microcephaly, oxycephaly, and 
ether med i cal -c 1 i n i cal categories having an impact on the way various 
factors relate to one another in terms of conceptualizing the total 
problem. You can see that the complexity I have already indicated can 
be magnified in several dimensions. This is why the federal govern- 
ment some years ago began a very strong program which is reflected in 
the kind of facility that Dr. Waisman administers at the University of 
Wisconsin and the kind of facility that we have at the University of 
Michigan. This type of facility is now being represented in a variocy 
of other states where there has been a demand on the part of our cul- 
ture. We attack this complex problem of mental retardation from a 
broad interdisciplinary point of view. Speaking only for our own 
facility, since I am more intimately familiar with it, we are 
attempting to attack the whole problem "nutritionally" if you wi 1 1 . 
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We try to attack the problem from the points of view of dentists, 
nutritionists, and persons in fields related to mental retardation 
such as speech and language pathology, occupational therapy, psychol- 
ogy, social work, pediatrics, child psychiatry, nursing, administra- 
tion, and epidemiology. These are viewpoints of disciplines signifi- 
cant in understanding the life problems of these children. Interest- 
ingly enough, in these centers we are not approaching these problems, 
at least not in our center, from a disciplinary orientation. Anything 
that we do in the Institute is from a multi- or interdisciplinary 
orientation. I am absolutely convinced, and I make my life plan along 
these lines as far as professional work ! s concerned, that this com- 
plex issue of retardation which affects every facet of human life and 
every level of our social structure, cannot further be conceptualized 
by any one field alone. it encompasses too many issues from phys- 
iology to social concerns. Mental retardation is an issue that nutri- 
tionists are going to have to work through in conjunction with occu- 
pational therapists, with pediatricians, dentists, nurses, and people 
in whatever realm nutrition can play a significant, unique, and funda- 
mental role. I urge you as you are thinking about your own relation- 
ship to this and other kinds of problems in human development to 
broaden your perspectives and to attack this problem in concert with 
your colleagues from disciplines which you might not have had too much 
associ at i on . 
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NUTRITION MANPOWER NEEDS IN THE FIELDS OF 
MENTAL HEALTH AND MENTAL RETARDATION : 
THE NATIONAL SCENE 



Margaret Phillips* 




INTRODUCTION 

I am very pleased to have this opportunity to represent the 
Maternal and Child Health Service at today's Nutrition Conference 
sponsored by the University of Michigan's Institute for the Study of 
Mental Retardation and Related Disabilities. 

The concern of the Maternal and Child Health Service for the 
child who is mentally retarded dates back to 1912, when, as a part of 
the Children's Bureau, its responsibility was to "investigate and 
report on all matters pertaining to the welfare of children and child 
life." Some of the first studies of the Children's Bureau dealt with 
retarded children. The responsibilities of the Maternal and Child 
Health Service have expanded over the decades and now include finan- 
cial and technical assistance to a variety of programs that relate to 
the needs of retarded children. 

Included in these programs is a heavy emphasis on prevention by 
strengthening the generic health services delive r ed to mothers and 
children; by the reduction of the incidence of mental retardation 
through the Maternity and Infant Care Projects; by the screening of 
newborn infants for PKU and other metabolic disorders; by cytogenetic 

studies and counseling; and by early screening and corrective care. 

\ 

Evaluation, diagnosis and follow-up care for children susp cted of 
being retarded are provided through a network of special cl in al pro- 
grams providing a comprehensive approach to the problem through a 
multi-disciplinary health service team. The training of personnel to 

*£d.D., R.D., Therapeutic Nutrition Consultant, Department of Health, 
Education, and Welfare, Public Health Service, Health Services and 
Mental Health Administration 
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deliver these services on a variety of levels has likewise become a 
major focus of the Maternal and Child Health Service. 

One of the newer and more innovative approaches to the training 
of professional personnel who are to deliver services to the mentally 
retarded has been the development of the University Affiliated Train- 
ing Centers for Mental Retardation. They represent a coordinated 

partnership of a number of constituent agencies of the Department of 
Health, Education and Welfare, some of our leading universities such 
as your own and a great number of departments and schools within the 
universities. These programs are attempting to turn out health workers 
who are not only expert in the application of their own professional 
skill to the problem of mental retardation, but who have also achieved 
an understanding of the roles of a variety of other professions and 
have had the opportunity to work and interact with them toward meeting 
the range of needs that retarded children and their families have. The 
Maternal and Child Health Service is participating in this effort 
through the support of faculty, staff and trainees in the health ser- 
vice areas of the University Affiliated Centers. Your Institute is 
one of 1 8 such new center programs. 

In discussing nutrition manpower to serve retarded children and 
their families, I would like to focus on: 

1. the size of the population of retarded children, 

2. the nature of the nutrition services needed to serve 
this population, 

3. the manpower available, and 

k. manpower needs. 

NUMBERS OF MENTALLY RETARDED CHILDREN 

It is estimated that there are aboutsix mi 1 1 ion mental ly retarded 
persons in the United States today. About 2,500, 000^ of these indi- 
viduals are under 20 years old. We can expect that some 126,000 babies 

born this year will be regarded as retarded at some time in their 
2 

lives. Some of the children included in these figures have multiple 
handicaps, which further complicates efforts to provide services. 
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Worsening of national health problems such as ma 1 nut r i t i on, or develop- 
ment of an epidemic of measles may materially increase these figures 
and place a further strain on our limited service resources for these 
individuals. For example, one million measles cases over the next 

four years could cost the United States economy $29,600,000 in 1 i fe— 

3 

time care for the mentally retarded resulting from such an outbreak. 
This is not to mention the heartache of the families. 

NATO .£ OF NUTRITION SERVICES NEEDED 

In order to discuss the nutrition manpower needs for care of the 
retarded and handicapped we must have an understanding of the nature 
of the nutritional services needed. The child's diet and nutritional 
status need to be evaluated not just once» but at periodic intervals. 
His self-feeding skills must be evaluated in relation to the stage of 
growth and development and he must be given assistance and encourage- 
ment to function at his maximum potential of independence. Just as 
for other groups in the population, an important aspect of nutritional 
care is dietary counseling and nutrition education of the child and 
his family. Plans for nutritional care as part of total health care 
need to be developed in conjunction with the other members of the 
health team. This supports the idea that we must function together 
and share from all the disciplines. 

It is imperative that the nutritionist have an understanding of 
the role and function of other members of the health team and know how 
to communicate and work wi th them in developing comprehensive care 
plans for the retarded child. The unique contribution of the univer- 
sity-affiliated centers is the opportunity for students to learn in an 
interdisciplinary setting. 

It is important to stress that the normal nutrition aspects of 
care are equally as important as the therapeutic aspects. I think 
this is one of the reasons I prefer to say my specialty is therapeutic 
nutrition. All too often dietary counseling is provided only for 
children who need a modified diet. In add i t i on, there is a tendency to 
sometimes overlook evaluation of nutritional status if there is no 
specific pathology or physically handicapping condition. 
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There is a growing concern in the United States as well as in the 
developing countries about the possible effects of malnutrition on 
human growth and deve lopment--both physical and mental. Research teams 
are attempting to pinpoint the effects of degrees of malnutrition and 
the period of life when they occur on mental development. The effects 
of other interrelated factors such as heredity, poverty and lack of 
environmental stimulation in early childhood are also being explored. 
It now seems probable that at least one major cause of retardation 
could be dramatically diminished by assuring all Americans a basically 
adequate diet. 

One of our most urgent priorities in the prevention of mental 
retardation will be to make certain that an adequate supply of nutri- 
ents is available to the foetus and infant, especially during the 
early months of life. 

Many women still do not have access to an adequate supply of food 
due to lack of income and other related socio-economic factors and 
furthermore, do not realize the significance of nutrition to their 
health or the health of their offspring. 

The Committee on Maternal Nutrition of the National Academy of 
Sciences^ recently recommended that nutrition education programs be 
provided as part of school and community health services and that per- 
sons responsible for food programs and policies give high priority to 
infants, children, adolescents and pregnant women. 

To achieve these objectives more nutrition manpower is needed. At 
present there is a wide gap between the manpower available and the 
nutrition services which are needed to strengthen the preventive 
aspects of health programs. In order to reach young girls and women 
to prepare them for their child-bearing years an : to reach them during 
pregnancy and lactation to assess dietary intake, food habits and 
institute necessary counseling, we need to increase the number of 
nutritional personnel in basic community health services. Someone 
said that it is hard to believe there is a shortage of nutrition per- 
sonnel due to the goodly number present today, but across the country 
there is an acute shortage. 
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PRESENT NUTRITION MANPOWER AND MANPOWER NEEDS 

What is the nutrition manpower available today? Let us look first 
at the total nutrition manpower available in state, county and local 
programs which provide nutrition services for mothers and cnildren. 
Many of these positions are made possible by Title V of the Social 
Security Act which authorizes funds to help states extend and improve 
their services for mothers and children. The total numoer of positions 
at the various levels is about 500. This number covers the entire 
country. 

In addition, nutritionists, dietitians and home economists are 
providing nutrition services in the Maternity and Infant Care and the 
Children and Youth Projects across the nation. The professional nutri- 
tion personnel in these total about 300. 

In these programs the nutrition personnel have multiple responsi- 
bilities and the coordination of their services with special mental 
retardation programs is only one of them. 

According to data collected in 1970 on the numbers of nutrition 
personnel working specifically in community mental retardation clinics 
and university-affiliated training centers, there were 72 positions 
for nutrition personnel among some 160 programs reporting; ten of 
these positions were vacant. Forty-nine of the positions were full- 
time and twenty-five were part-time. Two home economists were included 
in this total count. 

The 100 or so clinics which were without nutrition personnel 
received some part-time consultation from the nutritionists of other 
agencies — namely, the state, county and local health department and, 
in some cases, the Maternity and Infant Care Projects and the Children 
and Youth Projects. In a few clinics a hospital dietitian provided 
1 imi ted service. 

In the past few years considerable progress has been made in 
increasing the nutrition services available; however, from the above 
data it is obvious that additional nutrition personnel are needed to 
work in programs for the retarded and handicapped. 

Clinics which rely upon staff from other agencies for consul tat ion 
are often not able to provide more than token nutrition service except 
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to a few selected patients. Personnel from other agencies must; give 
priority to the needs of their own programs and they may have little 
time left to devote to the clinic's needs. A comprehensive nutrition 
program for menta.l ly retarded children and their families which in- 
cludes a plan for diet evaluation and diet counseling at periodic 
intervals is likely to be out of the question. Nor will low-inccme 
families receive adequate counseling about food assistance programs. 

Manpower studies report that shortages of qualified personnel 
exist in most heal th occupat i ons in most commun i t ies across the nation. 
This fact makes us realize that although other health personnel, such 
as nurses, physicians, physical therapists, occupational therapists 
and social workers, are also concerned with the relationship of 
nutrition to health, the time they can devote to specific nutrition 
services may be limited by factors beyond their control. Moreover, 
they usually do not feel competent enough in this area to provide the 
in-depth dietary counseling needed. A study conducted by this author^ 
in four medical schools revealed that this lack of confidence among 
physicians is due, to a great degree, to the fact that inadequate atten- 
tion is given to nutrition in the curriculum. 

Because of the scarcity of nutrition personnel, we often spread 
ourselves too thin, with the result that we are not able to demon- 
strate adequately our role and function to the other professions. V/e 
are not always available when needed to participate in staff confer- 
ences related to patient care or in staff education or to meet with 
other disciplines to develop treatment and care plans. 

In addition to the nutritionists and dietitians who are working 

in community health service programs and clinics for the retarded and 

handicapped, there are also many involved with the nutritional and 

food service aspects of residential facilities and day care programs 

for the retarded. W c do not want to give inadequate attention to this 

group. The same problem of scarcity of nutrition personnel exists in 

7 

residential facilities as well as community programs. In a 19&3 7 
survey of state institutions for the mentally retarded it was found 
that almost one-third had no dietitian on the staff. This lack of 
professional dietetic staff resulted iri inadequacies in meeting the 
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dietary needs of the patients. For example, there was little consis- 
tency in caloric value of foods provided the various age groups; six 
to twelve year olds were provided wi th as little as 1200 calories per 
day and as much as 4000 calories per day, regardless of their rsticu- 
lar need. This is just one example of the things r'ch are not eally 
new to you. 

So far our discussion has dealt mainly with professional per- 
son. Any consideration of manpower should i">c ude all le'-e’s of 
workers--the technical and auxiliary worker, as as the profes- 
sional. There are food service workers, diet a? as and the newest 
category in the nutrition field, the dietary technician. 

The shortages of supportive personnel are ah serious. Support- 
ive workers are a crucial part o r the manpower structure because they 
can be in closer contact with the patients. It is noteworthy tnat 
half of the state institutions in the 1 9 6 3 survey reported that one of 
their major problems was a food service staff which was too small and 
undertrained and which had a high rate of turnover. So those three 
problems combined worsened the problem of services. 

In order to assess present and future needs for nutrition man- 
power for the mentally retarded with some degree of accuracy, we 
should have a comprehensive system of data collection. We do know, 
however, that some budgeted positions remain unfilled. This may have 
some relation to the fact that in some areas of the country and in 
some agencies, the salaries for nutrition personnel are low; in addi- 
tion, there is a lack of qualified candidates. 

it sounds like we have a manpower problem, but this is an espe- 
cially fascinating, exciting and challenging time for dietitians and 
nutritionists. With the increased awareness of the relationship of 
nutrition, poverty and environmental influence to health and mental 
development, with new legislation being passed, i.e., the Developmen- 
tal Disabilities Act, with new programs developing that have a com- 
ponent of nutrition and nutrition education, there are increasing op- 
portunities for significant contributions to health care. New facil- 
ities and equipment, new methods of data collection and processing and 
new philosophies of health care exert a continual modifying influence 
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on the functions of health professionals. 

In an analysis of manpower needs it is imperative to examine and 
delineate the role, the functions, both general and specific, of each 
person on the d! sci pi i ne 1 s spectrum of personne l--f rom the professional 
to the auxiliary worker. What should the nutritionist do? What tasks 
can the technician perform? How are these interrelated? What kind of 
organizational pattern can be established to insure maximum communi- 
cation, in-service education and on-going supervi s ion? Furthermore, how 
can we develop a continuum in the preparation, utilization and ad- 
vancement of the different types of professional and auxiliary workers 
in the field of nutrition? The development of this continuum is ter- 
ribly important as we try to give adequate care. 

In answering all of these ques t i ons, the central objective of pro- 
viding quality nutritional services for each child and nis family must 
be kept in mind. 

In summary, I would strongly recommend that in the area of man- 
power we look at these things and try to accomplish them: 

1. nutrition personnel working or planning to work in 
programs for the retarded take advantage of graduate 
training opportunities provided by the university 
affiliated centers to develop understanding and ex- 
perience in a multidisciplinary and an interdisci- 
plinary approach to the care of the retarded. 

2. more complete data on numbers of nutrition personnel 
at all levels in programs for the retarded and handi- 
capped be collected. 

?>. that the manpower needed at different levels be de- 
termi ned . 

4. that roles and functions of various levels of nutri- 
tion personnel be analyzed. 

5. that tasks which may be delegated to the technical 
assistant and the auxiliary worker be determined. 

6. that nutrition services be better coordinated. Some 
states are doing a good job in this area; others need 
to work harder. 

7. that new ways of performing tasks, new methods of data 
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collect on and new means of providing health services 
which r y result in quality care for more people be 
consider 2 d, 



In closing, I woul~' like to quote the stated objective of the 197C 
White House Confer nee on Children; it seems parti cularly significant 
for health person- 1, such as ourselves, in programs for the retarded 
and handicapped. 

ll To enhanre and cherish the individuality and identity of 
each chili through recognition and encouragement of his 
or her own development, regardless of environmental con~ 
ditions or circumstance of birth." 

Thank you again for this opportunity to be with you. I hope to 
have the chance to talk with you today and tomorrow. 
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NUTRITION MANPOWER NEEDS IN THE FIELDS OF 
MENTAL HEALTH AND MENTAL RETARDATION : 

ON THE STATE LEVEL 

Armesla Lloyd* 



We are going to talk about the Food Service Section of the Depart- 
ment of Mental Health, where very little has been done. It has taken 
quite some time to break the ice and have people in policy-making 
positions listen to some of our questions, suggestions and directions. 
Most concern has been with the food dollar, with medications, and now 
with drugs. The current stress on drugs takes all interest away from 
everything else. 

Very little has been done within the Food Service Department in 
nutrition. It has taken some ten years to get those involved in policy 
making positions to really become concerned with problems in provid- 
ing staff and adequate service to the patients. 

Ten years ago the Department of Mental Health had 16 agencies. 
Today there are twenty agencies in addition to programs on contractual 
basis. The patient population in I960 was over 30,000; today the 
number is approximately 23,000. The trend is to rehab i 1 i tate, or place 
the patient into the community. 

To direct the activities involved in feeding within the eighteen 
agencies are six registered dietitians; they are at Newberry, Ply- 
mouth, Pontiac, Traverse City, Lafayette Clinic and Hawthorne Center. 
Our plans are to provide experience to those interested in American 
Dietetic Association membership. In the meantime we plan to investi- 
gate the possibilities of affiliation with dietetic internships. De- 
mands for health services are becoming greater. With increased advan- 
ces in technology, trained employees on ail levels become a necessity. 

The Food .service Committee has (l) developed, implemented and 
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evr- ad cycle menus; (2) investigated and tested the practicality of 
pr ~ r-. ... entrees; (3) the development of a computerized program for 
me . iritional values, purchasing, food cost, etc; (A) plans for 
tr~ programs for all involved in feeding. 

~ny individuals within the Department of Mental Health recognize 
th-~ -id for trained staff to head food facilities and will support 
prcr-ams involved in feeding the patients, but the final decision on 
staffing is left to each agency. By this I mean the agency makes the 
decision on whether it is necessary to provide a dietitian, no matter 
what the size of the institution might be. We have physical facilities 
to prc ide training and research in many areas related to nutrition. 
The possibilities of providing meaninfgul information is unlimited. 
This cannot be accomplished without trained staff. 

Our staff have not projected themselves in the overall treatment 
of the patients; this has been a very big error. In few facilities 
will '/-zv find charting on a patient. 

A six month review of institutionalized patients should be made, 
especially those having feeding difficulties and other problems. A 
day cy day review in some cases should be noted. 

e plan to provide training for all those directly involved in 
feering at the agency, also providing consultation to day care and 
extenced care facilities. 

We look forward to making training available within the Depart- 
ment of Mental Health by adding competent staff to train others. The 
present heads of the Food Service Department are eager to participate 
in training programs at University Centers. The training of dietitians 
will be followed by training food service supervisors, attendants, etc. 

I hope some of the dietitians present will become interested in 
"tip ent in the Department of Mental Health. The salaries are not 
bad ;he need is great. 

~ i=nk you. 
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NUTRITION AND LEARNING IN CHILDREN 



Joaquin Cravioto* 
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Either singly, or most often in combination, malnutrition and 
infection are the main contributors to disease in preindustrial soci- 
eties. Advances in the diagnosis and treatment of accompanying in* 
fections, and a more detailed knowledge of the biochemical pathology 
of malnutrition, together with a better knowledge of the differential 
homeostatic responses of malnourished and we 1 1 -nour i shed children to 
various common n ox a, have reduced the lethality due to malnutrition to 
such a low figure that concern with the fate of survivors has become 
a major research field both for the human and the experimentalist 
nutri tionist. 

Although concern with nutrition in child development is not new, 
and one of the basic concepts in child health has been that a diet 
adequate in quality and quantity is essential for optimal growth and 
development, it is only recently that systematic attention has been 
directed to the possibility that malnutrition in early life may con- 
tribute to suboptimal intellectual functioning and learning disabili- 
ties in later life. 

This afternoon I will attempt to review some studies whose re- 
sults show that survivors from severe malnutrition tend to perform on 
intellectual and learning tasks at a level below that corresponding to 
subjects of the same social class. 

On a world-wide basis, the topic is important because from three 
to ten percent of all preschool children in almost two-thirds of the 
world suffer from severe malnutrition during the first years of life. 
It may be remembered that in preindustrial countries close to one-half 
of the total population is below 15 years of age, and usually twenty 

*M.D., Professor of Medical Pediatrics, Chairman, Department of 
Nutrition II, Hospital Infantil de Mexico, Mexico City, Mexico 
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percent are children under 5 years of age. 

If one considers the size at birth of infants born in communities 
with a high prevalence of severe infantile malnutrition, it becomes 
evident that in comparison to newborns from industrial societies, they 
are lighter in weight and shorter in length. Figure 1 illustrates the 
distribution of birth weight in the total number of children who were 
born in a typical pre i ndustr i a 1 village in Central Mexico during one 
calendar year. Out of a total of 29 1 > there were 8 infants weighing 
1500 to 1999 gms , 28 weighing 2000 to 2499 gms , 147 with weights be- 
tween 2500 and 2999 gms, 86 weighing 3000 to 3499 gms, and 22 weighing 
3500 to 3999 gms. Mean birth weight was 2898 + 444 gms. It may be 
seen that 12.4 percent of newborn infants had birth weights beiow 2500 
gms, whereas only 7*6 percent of the cohort weighed more than 3500 
gms. The mean birth weight and the weight distribution closely 
resemble the figures reported for Indian infants in Dehli, Negro in- 
fants of the French Sudan, and Indian infants from Singapore. The 
mean birth weight is significantly below that of Scandinavian and 
North American newborn infants. 

Total body length at birth is represented in Figure 2. The median 
for the total birth cohort was 48.5 cms , with twenty-five percent of 
the infants between 44 and 47 cms, and twenty-five percent between 
49.5 and 53 cms. Boys had a mean length of 48.7 + 1.8 cms, and girls 
48 + 2.0 cms. The proportion of weight to length at birth was normal 
in all cases . 

The longitudinal study of this community has provided evidence 
that size at birth is not a good predictor of risk of subsequent 
development of severe clinical malnutrition. Size at birth is unre- 
lated both to the occurrence of severe clinical malnutrition and to the 
age at which such severe malnutrition occurs. These findings lead to 
the suggestion that the factors which influence intrauterine size may 
be quite different from those which influence nutrition and growth in 
the postnatal period. 

The level of motor competence at birth is presented in Figure 3 . 
The values were calculated from those items of the Gesell motor scale 
for which alternatives at the age of 4 weeks or later were possible. 
Median ability was equivalent to 12 days. Twenty-five percent of the 





Figure 1 



BIRTH WEIGHT OF CHILDREN IN 
THE ANNUAL COHORT OF BIRTHS 




BODY WEIGTH IN Gms. 



Figure 2 

DISTRIBUTION OF TOTAL BODY LENGTH 
AT BIRTH IN COHORT 
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Figure 3 



MOTOR ABILITY AT BIRTH 
IN COHORT 
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children had scores between k and 8 days, and twenty^fiye percent of 
the infants showing performance equivalent to 16 days or more. pre- 
cocity in motor organization has heen reported In newborn infants from 
seyeral preindustrial societies in Central America and Africa. The 
level of motor competence at birth permits us to state that neuro- 
logical organization at the beginning of postnatal life is at least 
normal even in children who later on become severely malnourished. 

Studies of somatic growth of children living in communities where 
protein malnutrition is highly prevalent have shown that even those 
children who develop severe clinical forms of malnutrition have gener- 
ally grown well during the first 3 to 6 months of their lives when 
breast feeding provides adequate nourishment. Later, because suitable 
supplements are not added when mother's milk cannot by itself supply 
all the infant's requirements, growth begins to be retarded. If the 
infant is then subjected to the added stress of an infection, he 
either dies or goes through several tortuous months of partial recovery 
and reincidence until he finally improves his competitive position for 
food in the family and the family prejudices about his food and feed- 
ing changes so more of the available foods are considered adequate for 
him. By this time too, because of his smaller dimensions, his food 
requirements are lower and his chances of a more or less adequate 
intake for his size are also increasing, giving him a better opportu- 
ni ty for survival . 

Adequate nutrition. is crucial for optimal growth, but in dealing 
with mental development, food and feeding become something more than 
nutrients. Within this context, food should be viewed at least in 
three complementary dimensions. 



FOOD AND FEEDING 



1st Dimension ; 

Unit: 
Obj ect i ve : 



Physiologi c 
Nutrient 

Provide Chemicals to Body 



2nd Dimension: 



Unit: 



Psychophys i c 
Foods tuff 



Objective: Provide stimulation through consistency, color, 

temperature, aroma, flavor, etc. 
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3rd Dimension ; 

Unit; 

Objective; 



Psychosoci al 



Meal 



Symbol system. Practice and demonstration of 
clear role of status. 



The first one, which may be called the physiological dimension, has a 
unit of measurement, the nutrient (and calorie) and its function is 
the provision of chemical substances for growth, maintenance, and 
regulation. The second food dimension may be termed psychophysical. 
Its unit of measurement would be the foodstuff which through its 
organoleptic properties would provide the child with a variety of 
stimuli (consistency, color, aroma, temperature, taste, etc.). Within 
the context of this dimension, the same foodstuff presented at the 
table in the form of two different kitchen preparations having the 
same nutrient centrin' will in fact behave as if there were two dif- 
ferent foods. finally, the third dimension of food is of a psycho- 
social nature. Its unit of measurement is the mealtime.- Its functions 
are on the one hand to aid in symbol formation through the social 
value attached to it, for example as a means of reward or punishment; 
as an experience link to a gratifying or not gratifying person; as a 
characteristic of the ethnic group of the social group to which the 
family belongs or desired to belong, etc. On the other hand, the 
mealtime provides opportunities to demonstrate and practice role and 
status at the family and at the community level. Who is waited on 
first? Who sits at the place of honor at the table? Who receives 
the best part of a dish? Who moderates conversation at the table? Who 
can break, without consequences, the rules and manners at the table? 
These are some examples of some of the expressions of this food dimen- 
sion. 

It is apparent, given all these properties of food and feeding, 
that if a small child does not receive adequate food, there always is 
the possibility of having, besides a shortage of nutrients, less 
opportunity for stimulation and less opportunity for adequate social- 
ization. 

In the early 50 ! s, there was very little interest in the study of 
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the relationship between nutrition and mental development. The re- 
peated observation that infants and children at a high risk of mal- 
nutrition tend to cluster in the lowest social and economic segment of 
the population plus the fact that these segments tend also to have 
poorer housing, higher morbidity, lower levels of educational achieve- 
ment, greater degrees of attachment to traditional patterns of child 
care, and in general to live i n ci rcums tances which are 1 ess conduct i ve 
for the development of technologic and educational competence, led 
scientists to believe that the effect of malnutrition was just the 
effect of social class, not deserving a separate investigation. 

Pediatricians and nutritionists had repeatedly observed that 
apathy was one of the most constant signs present in severely mal- 
nourished children. From the very first description of protein ca ie 
malnutrition, it was clear that psychological disturbance was a prom- 
inent feature of the syndrome. The severely ill, malnourished patient 
seems to have lost the curiosity and desire for exploration that 
characterizes the normal preschool child. This condition of unrespon- 
siveness is so marked that renewal of interest in the environment is 
considered as one of the most reliable symptoms of improvement. 

However, since that behavior can be present as a result of 
emotional deprivation, it was considered inadequate to view the ob- 
served apathy as a direct result of malnutrition. Moreover, since in 
a high proportion of cases, malnutrition is closely associated in time 
with weaning, a period of life accompanied in many preindustrial 
societies by the frequent absence of effective and continued mothering 
as reflected in the absence of a stable surrogate, it was thought that 
this emotional loss could also play a part in the causation of apathy. 

Therefore, although it was accepted tnat du, mg the development 
of chronic malnutrition from the mild moderate to the severe case, 
failure to respond appropriately to significant stimuli, as reflected 
in a progressive withdrawal from the environment and by a progressive 
behavioral regression, was a common feature of severe malnutrition, it 
was not considered worthwhile to study the separate effect that the 
nutritional variable might have on its production. 

The work of Keys and associates published in 1950 demonstrated 
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that malnutrition affects psychological performance but it does so in 
a transient way. By subjecting normal voluntary adults to severe food 
restriction tnese investigators found that when the adults had reduced 
their body weight to figures representing seventy to eighty percent of 
their normal weight their mental performance on a varity of tests was 
frankly impaired. During rehabilitation, performance improved and by 
the time the subjects were considered as recovered from malnutrition, 
their scores were classified as normal. 

!n the discipline of pediatrics, we are accustomed to think that 
results obtained in adult subjects and in older children are not 
always applicable to fast-growing organisms. Since available data 
both in human infants and in experimental animals was consistent with 
the idea that severe protein-calorie malnutrition affects the normal 
pattern of biochemical maturation, it was considered as improbable 
that the central nervous system could not participate in this general 
deceleration of growth and development. Accordingly, it was hypothe- 
sized that the effect of malnutrition on mental development would vary 
as a function of the period of life at which malnutrition would be 
experienced . 

To test the hypothesis, all severely malnourished children 
admitted to the nutrition ward of the Hospital Infantil de Mexico 
during the year 1959 were selected for study. 

Immediately after treatment of any infectious disease and cor- 
rection of electrolyte disturbance, the behavior of the children was 
assessed by means of the Gesel 1 method. Tests were repeated at 
regular intervals of two weeks during the entire period that the 
children were hospitalized. In all, serial information was obtained 
on 20 children: 6 infants below 6 months of age, 9 between 15 and 29 
months, and 5 between the ages of 37 and kl months. 

The results of the first test session confirmed previous reports, 
since all children were noted to have below age-norm scores in all 
fields of behavior. As recovery from malnutrition occurred, develop- 
mental quotients increased in most of the patients and the gap between 
normal age expectation and the actual performance of the child pro- 
gressively diminished for all except those in the group whose age on 
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admission was less than six months. These younger malnourished infants 
Showed no tendency to "catch up" and increased in developmental age 
only by a figure equal to the number of months they remained in the 
hospital. In older children, not all spheres of behavior exhibited 
the same speed of recovery. Language, which in general was the func- 
tion most affected, showed the slowest rate of return toward normal 
age expectancy. When the serial data for each child were plotted 
against days of hospitalization, it could be seen that the rate of 
behavioral recovery from the initial deficit varied in direct relation 
to chronological age at admission. The older the group, the greater 
the value of the slope. The slopes were sufficiently steep, and pro- 
gress in the first two weeks of treatment was so rapid that it 
appeared unlikely that the differences between initial test perfor- 
mance and level of functioning at the end of treatment could be due 
solely to the extra care and attention that the children had received 
•n the hospital. Figures 4 and 5 illustrate the difference in recovery 
as a function of age on admission. 

If intelligence is understood as the ability to cope and adapt to 
new circumstances of life, and is reflected in the increasing complex- 
ity of the channels through which the child acts on objects, the 
Adaptive sphere of development as explored by the Gesel 1 method is 
Probably the area of behavior that can best serve in the small child 
as an analogue for later intelligence. In this context, the persis- 
tence of low scores in adaptive behavior found in infants who had 
Suffered protein-calorie malnutrition before the age of six months 
suggests more than a transient loss in intellectual capacity. It is 
Possibly indicative of a potential reduction in functional level in 
later years. In older groups of infants it is possible that the lag 
In adaptive functioning is a transient phenomenon and that the initial 
deficit will tend to be overcome if other relevant factors do not 
• nterfere. 



The findings of an association between severe 
lags in mental development is i n no way an actual 
Causal relationship between the two conditions, 
nevertheless pointed out the importance of studying 



malnutri tion and 
demonstration of 
The association 
the problem in a 
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Development of adaptive behavior (months) 



Figure 4 

RELATION BETWEEN DAYS OF HOSPITALIZATION AND EVOLUTION 
OF ADAPTIVE DEVELOPMENT IN CHILDREN RECOVERED FROM 
ADVANCED MALNUTRITION 
(Group 15-29 months of age) 




Figure 5 
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more systematic manner through a longitudinal study. 

Since in a longitudinal study a long time must elapse before the 
required data are obtained, we have been attempting in the interim 
period while collecting the relevant data, to explore certain meaning- 
ful issues through a series of cross-sectional studies of children who 
suffered severe malnutrition early in life, and of school-age children 
at a high risk of having had severe malnutrition during their pre- 
school years of life. 

In these associative cross-sectional studies, research has been 
oriented to answer the practical question of whether the more readily 
noted reduction in somatic growth and biochemical lags found in 
severely malnourished children are associated with reduced menta 1 
development, and if mental lags are present whether they represent 
permanent changes in functional effectiveness or are merely transient 
phenomena wh i ch disappear with nutritional recovery. 

On this occasion I would like to discuss the results of the study 
carried out on a group of school-age children who had suffered severe 
malnutrition before their thirtieth months of age. The children were 
se 1 ected f rom the records of those who had been admitted for severe 
malnutrition with edema and skin lesions (kwashiorkor) to the Depart- 
ment of Pediatrics, Army Central Hospital in Mexico City between the 
years of 1952 and 1953- Their ages at the time of admission to the 
ward were between k and 30 months. At this time, they had weights 
forty percent or more below the mean ..expected weight for age. Chil- 
dren suffering from chronic disease, either infectious or not infec- 
tious, as well as chi Id; v, > affected with diseases of the central 
nervous system, were eliminated. Due to limitations of staff and 
financial resources, only children living in Mexico City were con- 
sidered as candidates for the investigation. With these restrictions, 
it was possible to locate thirty-nine children. 

Since it is a well-known fact that the environment in which these 
children live is so grossly inadequate, it was decided to include as a 
comparison group a sample of the living siblings in an attempt to dim- 
inish the effect of this variable on the results. Accordingly, in each 
family the sibling closest in age to the previously malnourished child 
wa s selected for inclusion in the comparison group. 

The level of intelligence was assessed by a trained psychologist 
by means of the Weschler Intelligence Scale for Children (W1SC) in 
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both the verbal and the performance aspects. Auditory-Visual Integra- 
tion was evaluated by the technique of Birch and Belmont and the level 
of Vi sual -Ki nesthet i c competence was explored by the technique of 
equivalence in the perception of geometric forms, as devised by Birch 
and Lefford. 

As can be seen in Figure 6, the distribution of intelligence 
scores is markedly skewed with a large number of subjects scoring in 
the lower range of values. When the respective performance of the sib- 
lings and the malnourished groups are compared, it becomes evident 
that the children who were severely malnourished are significantly 
overrepresented in the lower extreme of the distribution. 

If the verbal and performance scales of the intelligence test are 
analyzed separately (Figures 7 and 8), it may be noticed that signifi- 
cantly lower scores are attained by the previously malnourished 
children in tasks requiring verbal elements as well as in tasks de- 
manding non-verbal responses. The difference of mean scores calcu- 
lated by the "t" test is significant at the 0.01 level of confidence. 

Figure 9 shows the mean performance of previously malnourished 
children and their siblings in a test which requires the child to 
identify visual dot patterns corresponding to rhythmic auditory ones. 
As may be seen, the children's ability to equate a temporally struc- 
tured set of auditory stimuli with a spatially distributed set of 
visual ones is frankly inferior age by age in the group who had 
suffered severe malnutrition in infancy. To illustrate that this dif- 
ference in performance is not due to a few extreme ce as affecting the 
mean value, Figure 10 presents the cumulative percentage of seven year 
old children in the two groups. The data clearly indicate a lag in 
development of auditory-visual competence in children recovered from 
severe malnutrition. 

The visual-kinesthetic intersensory integration, and ability 
closely related to learning to write, was explored by the method of 
equivalence in the perception of geometric forms. The kinesthetic 
sense, in this context, refers to the sensory inputs obtained through 
passive arm movement. Such motion entails sensory input from the 
wrists, elbow and shoulder joints and from the arm and shoulder muscu- 
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DISTRIBUTION OF I.Q. WISC -VERBAL SCORES IN 
PREVIOUSLY MALNOURISHED CHILDREN AND 
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AUDITORY-VISUAL INTEGRATION IN PREVIOUSLY 
MALNOURISHED CHILDREN AMD THEIR SIBLINGS 
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lature as its principle components. In the test situation, kines- 
thetU information was provided by placing the subject's preferred arm 
behind a screen, and with the arm out of sight, passively moving it 
through a path describing a geometric form. 

Figures 11, 12 and 13 show the proportions of previously mal- 
nourished children and their siblings making errors in the identifica- 
tion of identical or non- i dent i ca 1 forms at ages 5 to 7- It is evident 
that significant differences in accuracy of judgment exist always in 
favor of the siblings. 

Research on experimental animals has clearly shown that malnu- 
trition pe r se is capable of producing physical, biochemical and 
functional changes in the central nervous system. The effects are 
most marked and less transient when the episode of malnutrition occurs 
at the time of most rapid growth of the brain when the increment is 
due mainly to cellular hyperplasia. Changes in nucleic acid and pro- 
tein content of human brains of marasmic infants, as reported by 
Winick, e_t , also point toward malnutrition as the cause of the 
a 1 terat i on . 

The results that had been presented strongly suggest that an 
episode of chronic severe malnutrition in early life would increase 
the risk of scoring, both in intelligence tests and in the level of 
neuroi nteg rat i ve development, quite below the expected values of the 
specific socioeconomic class of the children under study. 

It is important to consider that the findings are not conclusive 
proof of a causal relationship between deficient nutrient intake and 
mental retardation. It has been previously stated that malnutrition 
in humans may affect indirectly the function of the central nervous 
system through loss of learning time, interference during critical 
periods of learning, and changes in motivation and personality. The 
finding of better scores in siblings and matched controls speak 
aqainst the social and familial environment as main causative factors, 
but do not exclude microenvironmental circumstances which may act 
early in the life of the child before the episode of chronic malnu- 
trition, nor the possible effects of hospitalization which may consti- 
tute a period of restricted stimulation with its known adverse conse- 
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CUMULATIVE PERCENTAGE OF CHILDREN 



ERRORS IN JUDGMENT OF NON-IDENTICAL 
FORMS IN THE VISUAL-KINESTHETIC 
MODALITIES AT 5 YEARS OF AGE. 
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Figure 12 

ERRORS OF JUDGMENT OF IDENTICAL 
FORMS IN THE VISUAL-KINESTHETIC 
MODALITIES AT 6 YEARS OF AGE. 






Figure 13 



ERRORS IN JUDGMENT OF NON-IDENTICAL 
FORMS IN THE HAPTIC -KINESTHETIC 
MODALITIES AT 7 YEARS OF AGE. 
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quences for later development. 

Aside from the pending decision as to whether or not malnutrition 
per se can cause central nervous system damage, it is evident that 
children who have survived the severe forms of this disease show 
alterations of brain function which clearly place them at a higher 
risk of failure to profit from school exposure. 

One of the main differences between learning in humans and learn- 
ing in other animal species is that only humans have demonstrated the 
capacity to receive and transmit knowledge to other members of the 
species, avoiding in this manner the need of experimenting with actual 
noxious agents and environments. Through the use of the oral and 
written language, knowledge acquires a hypothetical form saving time 
for the learner who is no longer required to engage himself in actual 
trial and error during the process of knowledge acquisition. 

1 1 becomes appa r en t that ch i 1 d ren who survived a seve re ep i sode 
of chronic malnutrition having interference with the adequate develop- 
ment of reading and writing are at a higher risk of failure to profit 
from the cumulative knowledge available to the human species in gen- 
eral, and to their socioeconomic group in particular. 
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DIETARY INTERVENTION IN 
MAPLE SYRUP URINE DISEASE AND PHENYLKETONURIA 

Harry A. Waisman* and Eleanor S. Brown** 
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I am interested in malnutrition from both the patient's stand- 
point and from an experimental point of view because I think there is 
much involved in understanding malnutrition, mental retardation, and 
the influence of both in the world today. To those of us who have 
been working in nutrition for a long time, it is good to see a sudden, 
upsurging interest in malnutrition. We knew about this problem 25 to 
30 years ago, and under- i ndustri al ized countries recognized it long 
before that. Although we knew that the problem existed in the United 
States, it took the country until just recently to recognize it. The 
familial nature of most mental retardation has also become clear. If 
you look back in most families with mental retardation there is a 
cousin, a niece, an aunt, or somebody else with mental retardation. We 
cannot run away from it. 

It is very interesting that the development of organic chemistry, 
biochemistry, genetics and medicine all worked in different directions 
and then came together to form what we now call the study of inborn 
er " r "® r " s metabolism. This field finally brings together various dis- 
ciplines and has very practical usage because there are things that we 
can do about metabolic disorders. If you improve an individual's 
nutrition, without a doubt you can improve his mental ability. If an 
inborn error of metabolism which is a mistake made by the body, is 
recognized, ti.en a great deal can often be done to alleviate that ci i — 

*M.D., Ph.D-, Director, Joseph P. Kennedy, Jr. Laboratory, Professor 
of Pediatrics, Madison, Wisconsin 

**Dr. Harry A. Waisman died on March 19, 1971. This lecture was 
taped, and later edited by Dr. Eleanor S. Brown, Joseph P. Kennedy, 
Jr. Laboratories, University of Wisconsin Medical Center, Madison, 
Wisconsin 53706 
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cumstance. 

The first publication on inborn errors of metabolism was in 1909 
and was written by a Dr. Garrod. Following his work he was knighted 
to Sir Archibald Garrod. He discovered the concept of this type of 
disease which he named inborn eriurs of metabolism. His Croonian 
lectures before the Royal College of Physicians were delivered in 
1908. The most recent lecture of this Croonian series, which is an 
age-old series in England, was given by C.P. Snow. 

An inborn error of metabolism is just what it says; the body makes 
a mistake in a metabolic process, and, instead of having an orderly 
progression from A to £ to C to D, a block occurs: 



Error of metabolism 



or 

Metabolic block 



A 




There is an enzymatic deficiency. There is some genetic difficulty in 
making a single protein which is an enzyme; regular metabolism stops, 
and everything piles up in front of that particular block which is 
shown by the "c's". Some of the inborn errors of metabolism can be 
successfully treated, such as PKU (phenylketonuria), Maple Syrup Urine 
Disease (branched chair, ketoacidur ia) , H i s t i d i nemi a , Wilson's Disease, 
and Homocystinuria. 1 want to talk about just two of these to illus- 
trate what can be done if something is known about the child, about 
genetics, about pediatrics and about biochemistry. One can actually 
prevent the mental retardation which would otherwise oc ,.ur in some of 
these conditions if the disorder went unrecognized and the child re- 
mained untreated early in life. Table I shows that in inborn errors 
of metabolism, an elevation of a substance usually occurs in the blood 
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TABLE I 

PLASMA AND URINE AMINO ACIDS IN INBORN ERRORS OF METABOLISM 



Amino Acid 


Urine (rng./2*< hr.) 


P 1 asma (mg . / 1 00 ml.) 


Patient 


Control 


Patient 


Control 

1 


Homocys t i ne 


vO 

I 

On) 


0 


0 


0 


Agri ni nosucci ni c Acid 


1500-3000 


0 


k.k 


0 


Histidine 


*<00-660 


10-200 


8.0-15 


0.7-1. 7 


Phenyl alanine 


320-1000 


1-18 


5-100 


1 .0-1.7 




S3 






or urine. For example, in inborn errors of phenylalanine metabolism, 
the concentration of phenylalanine rises in the blood so that the 
patient can have levels of 1 5 » 20, ^0 or 80 mg/100 ml. It must be 
higher than 20 to be considered classic PKU. We now feel that a 
patient who has a phenylalanine level of 20 or less, has something 
other than classic PKU. I will elaborate on this later. The same is 
true for h i st id i nemi a ; the blood level is 8 to 15 times higher than 
normal. The curious thing is that in cases of homocyst ? nur i a the 
plasma level of homocystine may be normal, but urinary excretion may 
be high. We find many different types of inborn errors of metabolism. 

We have been treating a little girl with Maple Syrup Urine Disease 
(a branched chain amino acid abnormality). She is now five years old 
and is thriving very well. Her family is of interest. Somewhere in 
her ancestry her paternal great grandmother and maternal great-great 
grandfather, were sister and brother. The important thing is the 
influence this possibly had on the little girl we are now discussing. 
Possibly both of these ancestors inherited the same recessive gene from 
one of their parents, and this little girl eventually inherited 2 re- 
cessive genes, and therefore had the disease. She has a normal brothe 
and a normal sister, but she had a little brother who died because 
there was no recognition of his disease when he was born. The child 
lived about 30 days with all the symptoms one expects in Maple Syrup 
Urine Disease. He was anacidotic child and had a sweet-smelling urine. 
He just did not eat well and finally died with ' i nvulsions and severe 

acidosis simply because the disease was not recognized. His sister 

has exactly the same disease, but her diagnosis was made much more 
accurately and sooner by a bright resident who knew that there was 
something wrong with the child. We were able to confirm his diagnosis. 

You will be interested in knowing how we treat such a child. Maple 
Syrup Urine Disease is a rare inborn error of metabolism, probably 
much more rare than PKU. It is theoretically rather easy to treat if 
one simply eliminates most of the leucine, isoleucine, and valine from 
the diet. We give an adequate amount of calories in the diet (Table 

ll)\ and this is provided partly by fats and carbohydrates. We 

always give some milk to provide some natural protein. The natural 
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TABLE I I 



DIET LOW IN BRANCHED -CHAIN AMINO ACIDS 



Patient S.F. Age 15 months 


CALORIES 


110 cal. /kg. 


NATURAL PROTEIN 


lo 3 gm. /kg. 


(MILK, ETC.) 


LEUCINE, OPTIMUM 
(IN NATURAL PROTEIN) 


120 mg, /kg. 


AMINO ACID MIX 


l t 8 gm. /kg. 
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protein provides the necessary leucine, isoleucine, and valine 

(branched chain amino acids) so we leave these out of the mix of amino 

acids, vitamins and minerals. We give this mix in an adequate amount 

so she gets the normal amount of all the amino acids with the excep- 

> 2 

tion of the branched chain amino acids. The amino acids, vitamin, and 
mineral mix is made up by one of our dietitians and given to the 
mother. The mixture is fairly easy to make. 

Returning to the little girl, we see that her growth is really 
within two standard deviations of the mean, but it tends to follow the 
10th percentile, and is similar to that of her sister's. The meta- 
bolically disordered child's performance jogs a bit, and several times 
her weight has dropped rapidly to the 3rd percentile. She has a drop, 
comes back, then she drops again. All this is due to the fact that 
whenever she has an acute uppe r- resp i ratory infection, such as a virus 
brought home from school by her older brother, she is thrown out of 
kilter. The upper-respiratory infection causes her to become acidotic 
and she refuses to eat. Once she refuses to eat or vomits her food, 
it is as though she were never diagnosed; she gets into severe diffi- 
culty and we have to save her by a variety of ; heroic pediatric means 
that we think we know something about. Fortunately her head circum- 
ference has continued to grow normally, and, even though height in her 
family is on the small side, she is thriving within the normal per- 
centiles. Of course she is able to talk and go to school. She is in 
kindergarten and is now even willing to talk to me. I am the one who 
always drew blood from her before, and we do not win friends by draw- 
ing blood on preschool children. Now we are friends, though, and she 
talks to me and is pleasant. 

This is one disease which can be dealt wit 1 " fairly adequately only 
if it is di and treated early. I admit there are not too many 

such cases, living, perhaps less than 50 to 100 in the world, but 
there are two of them in Wisconsin. This girl is one of the few who 
has remained alive and mentally normal because she was d.agnosed 
early and we were right on top of the problem nutritionally most of 
the (.hue. 

A chemical illustration of the inborn errors of metabolism occur- 
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ring with phenylalanine abnormalities is as follows: 



Block in PKU 



PHENYLALANINE 



PHENYLPYRUVIC ACID 



B 1 ock in albinism 
\ 

V ^MELANIN 

—4 

TYROSINE"^ 

f Block in 

tyros i nos i s 

v 

p-HYDROXYPHENYLPYRUVI C ACID 

i 

HOHOGENT I S ! C ACID 



< 

C0 2 + h 2 0 



Block in 

al captonur i a 




Phenylalanine is metabolized to tyrosine when it is not blocked. If 
that reaction does not occur, it means the phenylalanine hydroxylase 
enzyme is missing. Phenylalanine, then, has to go in another direc- 
tion; it forms pheny 1 py ruvi c acid (a phenyl ketone) which accumulates 
in the urine and gives phenylketonuria its name. There are other 
diseases resulting in inborn errors of metabolism due to errors in the 
pathway of phenylalanine metabolism: al captonur ia , albinism, and 
tyrosinosis. Thus we find four inborn errors of amino acid metabolism 
which are related to phenylalanine and its metabolites. 

I am only going to talk about PKU as an illustration of the 
absence of an enzyme. The formation of tyrosine is blocked due to the 
absence of the enzyme, and phenylalanine must be metabolized in an- 
other d i rect ion : 



Pheny 1 a 1 ani ne 

f 

Tyros i ne 



-> Phenyl pyruvic acid 



Phenyl lactic acid 



*o-hyd roxy- 
pheny laceti c 
acid 
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We can diagnose this easily by analyzing urine for these other com- 
pounds, Of the 50 states there are AO that have mandatory laws for 
testing for PKU. Doctors do not like to be forced to test for any- 
thing, and, therefore, the laws are not well written nor are they we 11 
pursued. Since they are not followed very well, the diagnosis is 
often not pursued properly even though testing is routlnlzed, You get 
too many false positives and too many false negatives, but In most 
states, at least, a test Is being done. The incidence of PKU Is about 
one in 13»00G live births, so it is a meaningful number. We have in 
this country 18 centers gathered together In a Collaborative Study of 
PKU, and you will be interested to know that Michigan is not in the 
study by their own choosing. Other important places like New York 
City have no one representing them In the study, but that Is their 
problem. We are attempting to find the best dietary treatment for 
these children. Those of us in the Collaborative Study are convinced 
that dietary treatment does, in fact, prevent severe retardation. Let 
me say here and now that I have no doubts that the treatment is of 
value despite what you have read in the literature; despite the meet- 
ings you have gone to; and despite all of the more bombastic speakers 
than I who deride the treatment. 

The way we now make a diagnosis for PKU is that the blood level 
of phenylalanine has to be above 20 mg/ 100 mil 




CHEMICAL DIAGNOSIS OF PKU 

1, PLASMA PHENYLALANINE > 20 ng/lOQ ml. AFTER 
SEVERAL DAYS ON NORMAL DIET. 

2, PLASMA TYROSINE LEVELS NORMAL . 

3, USUALLY POSITIVE URINE TESTS FOR PHENYL- 
ivETQNES. 



You must have a normal tyrosine level, and there Is usually a positive 
test for ketones in the urine, Many of you were born in hospitals, and 
I will wager thatwhenyou were born your mother stayed in the hospital 
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for 10 days. But now all of you younger girls who are still going to 
have children probably will not stay in the hospital for more than 2 
or 3 days. The girls must be getting stronger, or the hospitals are 
short of beds, or something is going on. So some infants go home 
before there has been adequate milk intake to test for PKU, There is 
not enough phenylalanine in breast milk to raise the blood phenyl" 
alanine level rapidly and often there is not enough intake of formula 
to cause the phenylalanine level to rise much above normal. So if the 
test is done, according to the laws, before the baby goes home, it may 
be a useless test in some cases. For that reason, we miss some cases 
of PKU in this country unless the doctor who sees the baby at four 
weeks of age and at six weeks of age does another Guthrie test on the 
blood. By that time it cannot really be negative any more if the child 
has PKU, As we learn more about this disease, we find that PKU is not 
a simple disease. The hyperpheny I a 1 ani nemia or high blood level which 
exists, can also exist without ketones. We can call the whole spec - 
trum of the disease hyperpheny 1 a 1 an i nemi a (which means high phenyl - 
alanine levels In the blood). On one end y/e have classic PKU and on 
the other transient hyperpheny 1 al an I nemi a which disappears as the 
child matures. There are also many cases of persistent hyperphenyl- 
alaninemia in which the blood level remains below 20 mg/100 ml. 

If you compare classic PKU and the milder hyperpheny 1 a 1 an i nemi a , 
you can certainly tell the difference because the blood level seldom 
goes as high as 20 in the second case, Patients with mild hyper- 
pheny lal ani nemi a often do not have phenyl ketones in the urine; they 
usually do not have the typical rash, convulsions, or history of 
retardation in the family, and, therefore, it Is theoretically not 
hard for somebody who knows something about it to differentiate the 
two types of diseases. However many patients have an intermediate 
type of disease and the diagnosis is not clear (Table III). If you 
look at the different types of hyperpheny lal ani nemia, there are; 
transient hyperphenylalaninemia (which can only be Identified after 
the phenylalanine level has returned to normal), persistent hyper- 
phenyl al an I nemi as (PKU and mild hyperphenylalaninemia) , transient 
tyros i nemi a , and tyrosinosis. (Children with histldinemia may have a 
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TABLE I I I 

DIFFERENTIAL DIAGNOSIS 
OF HYPERPHENYLALAN I MEMI A 

HYPERPHENYLALAN I NEM1 A 

CLASSICAL PKU WITHOUT PKU 



AGE AT ONSET 



FEW DAYS 
AFTER BIRTH 



FEW DAYS 
AFTER BIRTH 



INITIAL PLASMA PHENYLALANINE 20-60 mgm| 

PHENYLPYRUVIC ACID + 

o-(OH) PHENYLACETIC ACID + 

RASH -or+ 

CONVULSIONS -or+ 

FAMILY HISTORY OF TYPICAL PKU -or+ 



12-20 mgml 
-to+ 
-to+ 
-to+ 
-to+ 



-to+ 



pus i t ! ve urine test for PKU , but this is due to histidine metabol i tes , 

and the blood tests for phenylalanine are normal.) Every one of these 

can now be clearly differentiated so that you do not make a mistake 

and treat a patient who does not have PKU. If you have a patient with 

a higher than normal blood level of phenylalanine, you have to do more 
tests or follow the baby. Just the other day a patient was sent in 
with a blood level of 6, The mandatory tests came back positive 
because anything over 4 is positive. We watched this baby and her 
level is still 6, two months later. It may be three months before It 
goes down or else the child may always have 6 mg which is 6 times 
above normal. At that level, though, it is not harmful and it is 
never going to damage that baby's brain. That I can be sure of on 
the basis of our experience. You just have to understand that there 
are variations. Nothing is all or none as we learn in physiology. 
That something either happens In a typical way or does not happen at 
all is not true in biology. In Table IV the plasma phenylalanine 
level in PKU is described ss over 30, while In hyperpheny 1 a lan i nemi a 
it is less than 23 mg/ 100 ml. Some children have levels between 20 
and 30 during the first few months and these gradually decrease so 
that they remain below 20. We do not like to make a diagnosis of 
typical PKU until we have watched and treated the child for 6 months 
or a year. 

Mead-Johnson , to put in a commercial plug, makes a sped a 1 milk 
low in phenylalanine, called Lofenalac. It has all the vitamins, min- 
erals, and other amino acids, but only a minimum amount of phenyl- 
alanine. This is a great milk to provide almost everything that the 
growing PKU infant needs. But we have to add foods containing pheny 1 - 
alanine , and to make sure we give the right amount we have to measure 
the levels of phenylalanine in the blood. We have phenylalanine 
equivalent systems (exchange systems) which have been described by a 
variety of dietitians. Different fruits, vegetables, and cereal pro- 
ducts contain certain amounts of phenylalanine and protein, and when 
you know how much phenylalanine a particular child needs you can sub- 
stitute one food for another, such as so much squash instead of so 
many green beans. You also supplement the diet with carbohydrates and 



TABLE IV 
PKU 

D I FEE RENT I AL DIAGNOSIS 



plasma 





Guthrie 


0a 1 

mg/ 1 00ml 


Ty r . 

mg/ 100ml 


Normal 


- 


<3 


< 1 


PKU 




30 to 70 


<2 


Hyper 0al 


+ 


6 to 23 


<2 


T rans lent 


+ 


5 to 15 


30 to 50 


Tyros i nemi a 
Tyros i nos I s 


- 


< 3 


3 to 12 


H i s t id i nemi a 


- 


<3 


< 2 



ERJC 

hmaffamigaa 



2 
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fats while maintaining a low protein diet, and the baby grows very 
well with only the required amount of phenylalanine. As an infant 
grows, of course, he will require fewer amino acids/kg body weight, 
as Selma Snyderman showed years ago. There is a great deal of indi- 
vidual variation (Fig, l) . We have one little boy who can take lots 
of phenylalanine and It will not raise his blood level very much. On 
the other hand there is another little boy who, if given just a little 
bit too much, will have blood levels well above 10 mg/100 ml which is 
higher than we want it. 

We like to keep blood 1 eve 1 s between I and 5 mg percent or between 
5 and 10 mg percent. In the Collaborative Study we have these two 
ranges, and we attempt to keep patients within one of them. Dietary 
control, especially early in life when the brain is growing rapidly, 
is very important. There is no problem In giving recommended dally 
calorie allowances because you can always add fats or carbohydrates. 
However we have usually given somewhat less than the recommended dally 
allowance of ca 1 or i <v; (Fig, 2) ^ and the children grow well on this 
diet. An adequate "protein 11 intake is also no problem. The child gets 
this mainly from the Lofenalac. Our patients generally get £ times the 
Recommended Daily Allowances of "protein" during the first 3 months 
(Fig, 3)®, but the i n lake/kg body weight gradually decreases. It is 
Important that the child gets enough food for good growth. This is 
just what Dr, Cravloto spoke about. You should attempt to attain 
normal growth for optimum Intellectual development. If you overtreat 
a baby and give him too little phenylalanine he will be deficient In 
phenylalanine and malnourished. The criticism raised In the literature 
that treatment is no good is based on the fact that earlier workers 
overtreated their patients. They made them phenylalanine-deficient In 
their zeal to keep the plasma phenylalanine level low, and they kept 
it so low that the child did not grow. We did the same thing until we 
got smarter. We now know that patients with low phenylalanine levels 
did not maintain their growth curves, while those with slightly ele- 
vated phenylalanine levels grew better and had better IQ's or DQ's 
(Table V). Those with good general growth also had normal head cir- 
cumferences, while those with poor growth had small head eireum- 
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ferences and low IQ's or DQ's (Table VI). ^ This is just what is 

expected since one cannot over- res i. r i ct a diet and expect good re- 
sponses . 

The later you start treatment the lower will be the IQ, In other 
words, the first few months of diagnosis and treatment are very im- 
portant, If you diagnose a child at 18 or 2k months of age he has 
already incurred so much brain damage that you usually cannot expect 
his I Q to reach much more than 50. On the other hand, if a diagnosis 
is made early and the child is treated early there is no doubt that you 
can maintain a mental level very close to that of his non-PKU s i b 1 i ngs . 
On the left side of Figure k we show a little girl who was diagnosed 
at 10 weeks of age. She is fourteen years old now/, and her blood 
levels were kept below 8 most of the time. Sometimes it went higher 
than 8, but her !Q was about 110, She has a retarded brother with 
untreated PKU who is in one of our state institutions. She also has 
one normal brother. We have, within the same family, the advantage 
of comparing both treated and untreated siblings. We have another 
little girl who was diagnosed at one month of age (Fig, k , center). 
She came into our hospital because of failure to thrive, and everybody 
examined her, including myself, without realizing she had a metabolic 
problem. She was vomiting and having problems feeding, so we x-rayed 
her esophagus to see if there was any obstruction. Finally we did a 
test for PKU and it was terribly positive. Her diet was reasonably 
well controlled but I feel maybe too well controlled. She was one of 
our first patients who I think was overtreated, and her IQ is now 
only about 60, We are not terribly proud of her. She demonstrates 
that we have learned something that we hope never happens again. 

We also saw a cousin of the first little girl (Fig, k, right). 
The mother and father in the two families are brother and sister, but 
the second set of parents did not bring their daughter in to be checked 
until she was one year old. We never had a chance to treat her early, 
so, of course, her IQ is only 8Glsh, Early treatment Is important. 

Here is another interesting case (Fig. 5). In a survey I made 
in our colonies for the retarded we found two siblings (Cl and C3) 
who were terribly retarded. We then wrote the parents telling them 
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we knew the cause of the retardation and asked them to come in and 
talk to us. We explained metabolic disorders to the parents, and 1 
found out the mother was pregnant again, A boy was born with PKU, and 
we put him on a diet right away. He is infinitely better than his 
two sisters who are in the Institution, but he did not progress as 
well as possible because he was ©vertreated, and he now has an IQ of 

92 (C5). 

He also has two other sisters (C2 and C4) with IQ's of 130 and 
150, Now is It best to compare him with his superior siblings or with 
his retarded siblings? I would like to compare him with the retarded 
ones because I think we have done much to keep him from a similar con- 
dition. 

A good question Is; How long should these kids be kept on the 
diet? We really do not know for sure. We take some of them off at 
six years of age for a lot of reasons. They begin school and have 
difficulty maintaining their diets during snack and lunch periods. It 
is socially and emotionally difficult to maintain a low phenylalanine 
diet once kids start going to school. We begin to liberalize their 
diets, and by 6 or 8 years of age allow them to eat anything they 
desire. We do not worry too much because we know that by 6 years of 
age the brain growth is nearly complete in size. Certainly 90 percent 
of the brain growth has occurred by this time. Several kids stopped 
their diets at 6, 7 and 8 years of age and their IQ's did not regress. 
The little girl we saw before who was diagnosed at one year of age 
stopped her diet at 8 years of age. She has been off the diet 5 years 
and her IQ has not changed significantly (Fig. 6), We have consider- 
able data showing that children do not really regress during the first 
year off the diet. Neither do they have a rash or convulsions. They 
have an odor and they excrete phenyl ketones , Their blood phenylalanine 
is still high, but they are not in any way as retarded as they would 
have been if untreated. Stopping the diet is a question subject to 
much debate. Some people feel we ought to maintain the diet until 
children are 15 years old and the myel inization of all their nerves is 
nearly complete, I think that is unrealistic, I do not think you can 
do that. Stopping the diet really does not do any great harm i mmed i - 
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ately, but; we do need to see what happens over a longer period of time 
and no one has much data on this as yet. 

There is an important problem here that deserves stress. What 
happens when these girls grow up, become normal or nea r-norma 1 girls, 
and they get married and want children? This has always been a real 
problem for us, I know their biochemistry will not change; the genet- 
ics will not change. We know that there is going to be difficulty 
because children have already been born to mothers with PKU. There 
is an institution in Tennessee with the interesting name of Clover 
Bottom, and a doctor there surveyed his patients and found a mother 

g 

and five children, all of whom were retarded , The mother's retar- 
dation stemmed from PKU, and all her children were retarded not be- 
cause they had PKU, but because of the maternal biochemistry which 
damaged the fetus. We also found this to be true in studies we did on 
monkeys. We fed monkeys high amounts of phenylalanine and produced a 
biochemical condition of hyperphenylaianinemia in the mother monkey. 
This mother monkey had three pregnancies (Fig. 7), and her blood 
levels of phenylalanine were sometimes as high as 60-70 mg/100 ml 
(shown as bars in the figure). When the infants from several mother 
monkeys were born w# found that birth weights of the infants were 
lower when the mother's plasma phenylalanine levels had been higher. 
For example, when the mother's blood level was 4 0-60 mg, the baby had 
a birth weight of about 350 g. When the mother had a blood level of 
20, the baby had a birth weight of about 475 9* The normal birth 
weight of monkeys is between 450 and 550 g,® It seems as though high 
levels of phenylalanine do affect the size of the baby. 

What is even more interesting is how much of the phenylalanine 
goes across the placenta to the developing fetus. The placenta acts 
like a pump for the benefit of the growing baby. 10 If there is a nor- 
mal amount of phenylalanine in the mother, twice as much goes across 
to the baby. The amount in the baby's blood is about 1 1/2 to 2 times 
the level In the mother's blood and when the mother's level is too 
high, the baby's level will be even higher. Throughout gestation the 
brains of our infant monkeys were bathed in phenylalanine. To give 
more examples of this we had a mother monkey with a phenylalanine 
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level of 22 and her baby had one of 45 (Table VI I Two other mothers 

had levels of 27 and 11 respectively; their babies each had a leyel of 

43. High levels such as this apparently damage the brain. After 

birth these infant monkeys grew normally because they received no 

additional phenylalanine (Fig. 8). These monkeys were tested by Dr, 
12 

Harlow and his psychology studen‘5. He demonstrated that errors made 
by these infants, even though they are on a normal diet after birth, 
reflected in-utero damage (Fig. 9), They do not perform learning 
tests as well as control animals. Thus, there Is no doubt that these 
babies were affected in-utero. 

There is a lady who is not typical PKU; she just has a high blood 
level of phenylalanine. She acts as a crossing guard; she cooks for 
her family; and she is a great mother, though a little on the slow 
side in arithmetic. She has 17 mg of phenylalanine in her blood. She 
was pregnant four times, and every one of her children is retarded.' 3 
This happened for the same reason that the infant monkeys were retar- 
ded. Every time this woman was pregnant, she pumped twice as much 

phenylalanine into her developing babies as she had. The data (Table 

14 

VIII) show that the mother has an IQ of 94, and her kids seemed to 
grow normally physically, although their head circumferences were 
small at birth. Their blood levels are normal, (intermediate between 
the normal and carrier range) and there seems to be nothing physio- 
logically wrong with them, although their IQ's are cartalnly not 
optimal. The father has a superior IQ which is of interest. Some men 
like to marry women who are a little slower than they are. It is 
easier for them. The mother's phenylalanine level Is, of course, way 
up and the father's is completely normal. These kids should be car- 
riers of PKU or hype rpheny 1 a 1 an i nemi a , if our understanding of the 
genetics is. correct. We tested the father and all the kids by several 
carrier tests (Brown, E.S. and Waisman, H.A. unpublished). We are 
fairly certain that the father is not a carrier at all. Some of these 
kids are carriers by one test and not by another. If these retarded 

kids should ever reproduce, they have a very good chance of having 
normal children. 

Going back In the literature you will find about 60 offspring of 
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mothers with PKU , and it is interesting that most of these children 
have low IQ's (Fig, lO)'**, Dr. Hansen at Columbia found the same 
thing; children born to 26mothers with high blood phenylalanine levels 
had IQ's below what we consider normal (Table IX), There is a def* 
inite effect of this particular in-utero situation. 

I have tried to demonstrate only two diseases. There are newer 
biochemical situations which take place and which make early diagnosis 
important. If you are going to help children with Inborn errors of 
metabolism, and there are hundreds of them, diagnosis must be early. 
Some of you have heard of Tay Sachs Disease, and some of you may have 
heard of Krabbe's Disease, These too, are inborn errors of metabolism. 
We only know some of the enzyme deficiencies. We know that some of 
these diseases are helped by dietary treatment. For some, no dietary 
treatment Is available and it is not yet possible to replace the 
missing enzyme. There are many unanswered questions, but many of the 
problems we have considered in the past to be insoluble may have a 
solution. For example, many of you who work In Institutions know that 
whole famiUes have retardation. It is not always because they are 
socially, culturally, or nutritionally deprived. There are some good 
families In which every child is retarded to some degree. Maybe once 
we know what to look for we can correct other forms of retardation. 
Our studies and successes with PKU, hyperphenylalaninemia, and maple 
syrup urine disease show that, at least in the area of inborn errors 
of metabolism, something can be done. 
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Table IX 

DISTRIBUTION OF MENTAL LEVEL (AAMD CLASSIFICATION) AMONG THE BIO 
OPTICALLY NORMAL PROGENY OF 26 HYPLRP1 IENYLAI ANINEMIC MOTHERS 



MENTAL LEVEL 


NUMBER 


RANGE OF TEST SCORES 


NORMAL INTELLIGENCE 


7 
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MILD RETARDATION 
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MODERATE RETARDATION 
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SEVERE RETARDATION 
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1, Q: Can a girl with a high phenylalanine level be put on a low 

phenylalanine diet during pregnancy to avoid damage to the 
fetus? 

A: Unfortunately, this is not easy to do because the taste of 

low phenylalanine diets makes them almost impossible to eat 
tfter one Is used to a normal diet. This was tried in several 
cases. It may have helped the infants in several cases, but 
in others the diet may have caused malnutrition in the mother, 
and may have caused the poor growth and small head circumfer- 
ence observed in the infant. 



2, Q.; Is an infant born with a blood level of phenylalanine at 5 mg/ 

100 ml put on a low phenylalanine diet? 

A; Absolutely not. Although a blood level of k mg is considered 
normal, variations from 5" 10 mg will not cause brain damage. 
Only in cases where the level reaches 20 mg are infants put on 
restricted phenylalanine diets. 



3, Q: How accurate are the PKU urine tests given in pediatric clin- 

ics? 

A: Several kinds of urine tests are given. They range from a 

chemical substance put on diapers to tests on urine specimens. 
Urine is never used as a conclusive test for PKU, however. If 
urine tests indicate the possibility of PKU, then a blood test 
must be given for a final diagnosis. Many cases of PKU are 
missed by urine tests especially during the first months of 
life when treatment is probably most important. 

k, Q; What is the relative incidence of PKU among black and white 
children? 

A; While PKU Is found In both black and white children, the 
incidence is lower in black children. 



5. Q,: What is excess phenylalanine due to? 

A? This is due to a deficiency of the enzyme phenylalanine hy- 
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droxylase. It is not known How the excess phenylalanine causes 
mental retardation, but one new theory suggests that it causes 
a tryptophan deficiency which affects brain-protei n synthesis. 



6, Q,: How are high phenylalanine women encouraged not to reproduce? 

A: This varies individually, however, I feel such women should 
undergo tubal ligation and def i n i teiy not be allowed to repro- 
duce. This applies especially to women who were once diag- 
nosed as pheny Iketonuric but have since then been successfully 
treated. 



7. Qj If the disease is caught early and a long enough time elapses, 

can a PKU woman reproduce normally? 

A; No, because the disorder is chemical, and while it may be con- 
trolled it will never change during the patient's life. 

8, Q: Should PKU tests be repeated on infants at one month of age? 

A : Yes, 100%, PKU does not always show up during the first days 
of life and may go unnoticed until excessive brain damage has 
occurred. 
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The topic this morning is an interdisciplinary panel presentation 
concerned with the feeding problems of mentally retarded children. We 
will be concerned with the physical and mechanical aspects of feeding 
mentally retarded children rather than with metabolic problems such as 
phenylketonuria. My usual approach to an audience is to ask a lot of 
questions to try to Intimidate them, but I will forego that pleasure 
this morning since I am moderating rather than lecturing. 

Perhaps I should simply introduce the speakers and not be heard 
from again until I announce lunch. However, I am afraid I will have to 
interject myself from time to time since I represent the discipline of 
Dentistry, which is concerned with the problem to be discussed. 

What are the problems associated with feeding mentally retarded 
children? We have all seen children with cerebral palsy who have 
trouble feeding themselves. These children show an obvious desire to 
feed themselves, just as they show desires to communicate and to join 
in activities with others. We would like to do something to accommo- 
date their desires in self-feeding. 

Conditions having feeding problems other than cerebral palsy in- 
clude congenital amputees who must have devices to help them feed 
themselves; patients with cleft palates; and those with facial abnor- 
malities and malocclusions. We would like to know what we can do for 
these patients. Our approach will be an interdisciplinary panel dis- 
cussion including representatives from nursing, occupational therapy, 

*0.D.S., Program Director for Dentistry, Institute for the Study of 
Mental Retardation and Related Disabilities, The University of Michi- 
gan 
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physical therapy, speech and nutrition. We hope, with this approach, 
to delineate problems and give some direction in solving them. 

I would now like to introduce Mrs. Ernestine Donnelly, who is the 
Chief Dietitian of the Plymouth State Home and Training School. She 
will discuss the importance of nutrition as related to the feeding 
problems encountered with mentally retarded children. Before turning 
the program over to Mrs. Donnelly, I would like to mention that from 
my own disciplinary standpoint there are concerns regarding the feed- 
ing problems of the mentally retarded. In the dental clinic we see 
children with some of the previously mentioned problems. Along with 
cerebral palsy and cleft palates we see malocclusions and food reten- 
tion from misplaced teeth. Often we see cases in which the upper lip 
has curled making It inoperable in forming a seal. Consequently, the 
lower lip takes up this function. We also see tongue thrusting and we 
wonder if we can help these children back into a more normal state. 
Unfortunately, there are not enough good answers to solve all of these 
problems. For example, putting teeth back into occlusion may not 
solve mastication problems or Improve speech. The problems do exist, 
and they need much more work; they are difficult, but not insoluble, 

I will now turn the program over to Mrs. Donnelly, 




i NTERDI SCI PL I NARY PANEL PRESENTATION ; 
SOLVING FEEDING PROBLEMS OF 
MENTALLY RETARDED CHILDREN 

NUTRITIONIST 

Ernestine Donnelly* 



As I have listened to the speakers preceeding me, I know those 
who are involved in feeding the mentally retarded are encouraged by 
the emphasis placed on the interdisciplinary approach to meet the 
needs of the retardate. 

The group here today does not need a session In nutrition. I'm 
sure all of you have had this in your training. What you do need is 
an introduction to the problems of feeding the retarded. The dieti- 
tian or nutritionist, generally, does not meet with this situation in 
the general hospital field or in consultation. 

Often, one of the deciding factors leading to the institutional- 
ization of the retardate is the problem of feeding him. To the normal 
Individual the process of eating Is a routine one with the sucking, 
biting, chewing, swallowing reflexes merging one into another. Not so 
with the brain damaged individual. These reflexes may be intensively 
weakened. The natural anxiety for nutrition disorganizes these weak- 
nesses even further. To the family of such an Individual, feeding 
becomes a time of absolute frustration and chaos. 

In some severely brain damaged individuals the swallowing reflex 
has been impaired to the point of almost non-existence. This group 
must be maintained through gastrostomies with tube feedi/igs providing 
nutrition. Approximately twenty of the residents at Plymouth fall 
into this category. 

In another group of res i dents, tube feeding through a naso-gastric 
tube provides nutrition while the resident fluctuates between progres- 

*R,D.» Chief Dietitian, Plymouth State Home and Training School 



sien and regression. For no known reason these individuals stop eat- 
ing for periods of time. Some have again resumed consuming normal 
consistencies of food after two years of being fed by tube. 

In other individuals, not involved to the extent just discussed, 
well-meaning families, fearing the patient will starve, concoct a mix- 
ture of pureed foods thinned with milk. This is given to the patient 
in a nursing bottle. The long process of teaching the patient to eat 
is not even attempted. 

Guilt feelings on the part of the parent may create a situation 
where the retardate cannot be denied "his one pleasure" and obesity 
results. Other retardates are "easier to live with" if they get what 
they want to eat. This sometimes ends up in bizarre, to say the least, 
meal patterns and questionable nutrition. 

These are but a few of the feeding problems encountered in feed- 
ing the retarded individual. The list is endless. When institution- 
alization becomes necessary, the problems are not magically solved-- 
merely passed on to the admitting 'acility, Here the care of the 
patient becomes an interdisciplinary one. 

The discipline of nutrition reaches into many of the other disci- 
plines. The first concern is that the resident or patient, whatever 
terminology preferred, receives adequate nutrition offered in a manner 
he is able to consume. The nutritionist or dietitian can plan all 
manners of diet as far as texture and cons i stency, but if the patient's 
needs are not satisfied it does little good. 

If the resident has not learned to feed himself and is judged 
after medical and dental examinations to have the capacity to do so, 
then the occupational and/or physical therapy disciplines join the 
resident program to begin the sometimes interminable process of teach- 
ing the resident to feed himself. Nursing, psychology, speech, spe- 
cial education and recreation disciplines, at varying times, all 
enter into the total care of the resident in an institution such as 
Plymouth, in each discipline food is involved. As an example of how 
an institution such as Plymouth attempts to solve feeding problems of 
residents I will describe our approach. 

Since no standards have been set for the nutritional requirements 
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of retardates, the Recommended Dietary Allowances are used with the 
diet, offered in three consistencies. The menus used at Plymouth are 
developed from standardized menus planned by the Food Service Coord i - 
nator and Food Committee for the State of Michigan Department of Men- 
tal Health. Since we have a wide range of ages here, we must have a 
wide range of calories available also. The 16QQ calorie or "single 
serving" category supplies the nutritional needs of the youngest group 
of residents. By raising serving sizes to single and a half, double, 
or even triple servingsi the nutritional requirements are raised to 
fill the needs of the older population. We find it quite easy to 
adapt by sending out printed menus to the wards. These menus are 
posted in the feeding areas, and the amount of servings are controlled 
by specified serving equipment. These cycle menus change with the 
seasons. They are four weeks In duration with the first week repeated 
four times, and the second, third and fourth weeks repeated three 
times. This is how we base our caloric requirements. 

As a Dietitian I found It hard to believe 5Q“60 residents re - 
qui red quadruple servings. These residents are actually eating this 
much food. They are the "string bean" type Individuals which empha- 
sizes the fact that one cannot always explain how the retardate uti- 
1 1 zes food . 

Chronological age is not an accurate basis for determining 
calorie needs. Younger patients, who arc spas t i cs and expend enormous 
amounts of caloric energy due to constant muscle spasms, may require 
double the amount of calories stated for their age group. Another 
resident may be of adult age chronologically, but may require the cal- 
ories of a much younger age group or obesity will result. 

Consistency of the diet to the retardate is as important as cal- 
oric requirements. A normal consistency of the diet, or "solid" as It 
is termed here, is consumed by 6y4 of our residents. An intermediate 
or "chopped" diet is necessary for 142 more. The "ground" consistency 
is prepared for 286 residents. One hundred and twenty of the approxi- 
mately 1200 residents are on therapeutic diets. 

With a centralized kitchen the next step after preparation is 
conveying the food to the resident areas. This is accomplished by 
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trucking 20-bulk food conveyors and equipment carts to eight different 
buildings. Ideally, Food Service should have personnel serving In 
each area. Since this Is not possible at Plymouth, patient care per- 
sonnel become part of the team providing nu rition for the resident. 

i 

Menus posted in each serving area are accompanied by resident diet 
requirement sheets. Ward rounds are made routinely at mealtime by at 
least one of the dietitians. 

Since the population at Plymouth Is mostly children, much train- 
ing is needed and is being carried on. 

Constant training is needed for the attendants caring for the 
residents' nutrition. Unfortunately they wi 1 1 allow their personal 
likes and dislikes to enter into serving the residents. Though ade- 
quate food and balanced meals are distributed, constant checking must 
be made to ensure the residents are fed properly. 

This is stressed in orientation to the new attendants employed. 
In a, two hour period the dietitians at Plymouth try to present the 
meaning of good basic nutrition, ward feeding standards and sanitation 
In food handling. Ward rounds by the dietitian helps check actual 
Serving in the ward situation, 

A number of the programs have small groups seated away from the* 
regular dining area. The purpose Is to teacii uhe residents the aes- 
thetic and social experiences of a family style meal. 



The Occupational Therapist and her assistants work with a small 
group of young residents in hopes of teaching them to eat properly and 
avert complications that may later necessitate these residents having 
to be fed. She has worked with programs and wards to set up a plan of 
feeding to enable the residents to become self-feeders. 

With this presentation I hope I have made you aware of some of 
the problems encountered in feeding retardates in an institution. 
There Is no man f e formula to solve these problems overnight, and the 
challenge is a great one. 

Feeding and nutrition of the retardate has too long been a hit or 
miss system. The retaidate is a person, whether institutionalized or 
in the community. He needs help and understanding of his feeding 
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problems. It is well known that deprivation can Increase the problems 
of retardation. As dietitians and nutritionists we need to recognize 
this very real area where our particular talents are needed and are 
applied to such a small degree. 
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INTERDISCIPLINARY PANEL PRESENTATION : 
SOLVING FEEDING PROBLEMS OF 
MENTALLY"' RETARDED CHI 1 OPEN 

OCCUPATIONAL THERAPIST 

Carole Hays*' 



In an attempt to solve feeding problems of the child with mental 
retardation, I believe that some of the concepts which emerged In the 
last few decades must be altered. Various departments were designed 
to carry out education, care, treatment and rehabilitation of the men- 
tally retarded, and even though subsequent program needs of the chil- 
dren were different, each department v/as responsible for provision of 
specific services or programs to the child. Despite many positive 
written philosophies concerning the child, my concern is that each 
area was profession-centered rather than program and child-centered. 
In other words, it Is often the institutional organization that Is the 
center of things rather than the individual child. In order to plan 
and implement modern and meaningful programs, we must move away from 
departmental structure and work towards a meaningful interdisciplinary 
approach. 

In implementing any feeding program with the child with mental 
retardation, it is essential that the child's developmental level be 
known. The occupational therapist needs to make an evaluation in 
collaboration with the rest of the team in the areas of physical 
development and posture, motor control abilities, social response and 
play activities, locomotion, manipulation, and speech and language 
skills. The ‘•echniques in teaching of skills in the child with mental 
retardation are chosen on the basis of this evaluation, I'd like to 
briefly review each of the methods of feeding that could be introduced 

*M,A. , O.T.R, , Chief Occupational Therapist, University Hospital, 
Associate in Occupational Therapy, Institute for the Study of Mental 
Retardation and Related Disabilities, The University of Michigan 



84 



i 

f 

t 





to the child according to his readiness. 

Feeding may be aeeompl ! ed other than by mouth. The child may 
be so severely retarded that he cannot suck or swallow. This child is 
usually very unresponsive. Progress to the next area of feeding 
depends upon further maturation, in this case the food may be a for- 
mula prescribed by a physician or a nutritionist, either given by 
nasogastric tube or gastrostomy tube. During the feeding the child 
should be cuddled and talked to at intervals to promote his emotional 
developments. The position for this method of feeding the child is 
usually restrained and on his back with head elevated. After feeding, 
the restraint should be removed and the child cuddled. The equipment 
involved would need to be that necessary for tube feeding or gastros- 
tomy feeding. 

The next step is usually feeding by mouth. The physical signs of 
readiness would include the child's ability to swallow his own saliva 
and the presence of a lip reflex. The formula may be prescribed by 
the physician or a nutritionist and usually a bottle with a nipple 
with enlarged holes is used or sometimes spoon feeding may be initi- 
ated. At this phase the child is held in a semi-reclining position. 
If the child is too large to be held, he should be positioned in a 
semi -reel i ned position with the body supported. 

The next step would be sucking and swallowing. At this stage the 
child is able to suck his fingers or an object. He may be able to pull 
liquids from a bottle by a pressing action rather than true sucking. 
He can swallow saliva or water without difficulty. The prescribed 
formula is offered and the feedings may gradually be thickened. The 
position again would be semi-reclining, either held, or in a reclining 
type chair. 

The next step would be spoon feeding. At this stage the child ?s 
able to swallow formula easily, can swallow thickened formula from the 
bottle, can open his mouth when a spoon touches it, and closes his 
lips on the spoon. The tongue may project as the spoon is withdrawn. 
He is able to manipulate the food in his mouth, but still often chokes 
at times during the feeding process. The type of food preferable at 
this stage is strained or pureed food. During this stage the child's 




85 






r 

t 

f 

i 






hand to mouth activities should be encouraged and the food should be 
placed where he can put fingers in it while being fed. His messiness 
should be accepted. The child should be told that he is eating. The 
type of equipment that is useful at this stage is an apron for the 
child and the mother or mother substitute. It helps many times if the 
plate is anchored with a suction cup on the bottom. The chair should 
be such that he is able to keep good anatomical position with hfs feet 
on the ground. if the child wants to start handling his food, the 
spoon may need to have a slight bend in it to make feeding easier, or 
sometimes it is necessary to enlarge the handle by wrapping it or 
using a spoon with a large handle. 

The next step is cup feeding. At this stage the child can suck 
and can nurse the rim of the cup. By six months developmental level, 
the child may put his hands on the cup and begins to put the lips over 
the cup but chokes often. The child will anticipate the cup with head 
reaching and mouth opening. The child should be praised for his 
efforts when holding the cup and he should be told that he is drink- 
ing. The adaptive equipment that is sometimes used at this stage is a 
weighted cup with a lid which is sometimes helpful, but not always 
essent lal , 

The next step children usually come to is finger foods. At this 
stage, readiness is shown by ability to munch rather than suck, show^ 

I ng eagerness or fussiness If the mother or mother substitute is slow 
in presenting food, poking with index finger at the nipple or at food 
in the dish, and grasping the objects with thumb and finger cpposi tion. 
The child is able to swallow small amounts of food and can move food 
into the chewing position. Finger foods should have taste, texture 
and color appeal. For example* green beans, carrots, celery sticks, 
apple slices, seedless grapes, bananas, meatballs, small potatoes, 
scrambled eggs, small sandwiches, crackers, etc. With some children 
you might have to teach them to chew by moving the jaws up and down. 
You must also be careful at this stage that they do not stuff their 
mouth without swallowing. Equipment necessary for finger foods Is a 
well-fitting table and chair so that the child is comfortable and has 
correct posture while eating. 

90 
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The next step is spoon feeding. Signs of readiness are that the 
child finger feeds all pieces of food from the tray, rubs spr hack 
and forth, Is able to turn pages in a book, can build a tower of two 
blocks, and can handle and release objects, initially, it is impor- 
tant that the food selected is something that easily adheres to the 
spoon such as squash, mashed potatoes, oatmeal, puddings, etc. If 
possible the child should use a straight handled spoon. The adaptive 
equipment might include a plate with a raised edge and stabilized with 
a suction cup base. 

The next step would be using a cup and a glass. At this stage he 
should be able to eat with a spoon or starting to do so. He should 
swallow, not suck liquids. The only equipment that is necessary in 
this stage Is a weighted cup or glass. One that is inexpensive is a 
small flexible type plastic tumbler. 

In planning the program, the therapist must be aware of the fact 
that learning Is basically sequential and that the chronological age 
of the child with mental retardation is not as important as most of 
the steps mentioned above. The child with mental retardation is in 
need of systematic habit training, I must warn you that each step will 
be slow and that repetition Is important. Breaking a complex task into 
small steps, providing a setting where the child can successfully 
perform the act and rewarding immediately with praise the correct 
response will increase learning. The child also learns much by mim- 
icry as well as practice. 

The elements that I see as essential in solving feeding problems 
Include evaluating the child with mental retardation, planning a pro- 
gram In cooperation with the nursing staff, physical therapy depart- 
ment, speech pathologists, nutritionists, and the family based on the 
child's developmental level, providing the child with a chance to do 
the repetitive activity and rewarding correct responses. Addition of 
adaptive equipment for the individual needs of the child should be 
used at a minimum when at all possible. The addition of complicated 
adapted equipment to this type of child at times causes more diffi- 
culties than assistance. The more basic the equipment the greater the 
opportunity for carry-over by the staff and the family. 
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The other thing I'd like to mention briefly is the use of behavior 
modification techniques in the training of retarded children. Many 
hospitals do use the reward system for praising positive behavior and 
often the rewards are food Items such as M & M's, ice cream, and sugar 
candies. Although the behavior modification approach has been proved 
as being successful in some circumstances, I again want to emphasize 
the need for coordination between those people using the behavior 
modification reward system and the nutritionist on the staff. If 
candy does seem to be the I tern that works the most successfully with 
the child, then I think those individuals that are experts in the 
field of nutrition should help us in planning the amount and kind of 
reward that would be the safest nutritionally and not encourage 
obesity or substitution of the reward in place of an adequate diet. 

In conclusion, I again would like to emphasize the importance of 
the evaluation of the child's developmental level, the coordination 
of the interdisciplinary team, rnd the proper handling of the reward 
system and behavior modification are all necessary ingredients in a 
successful feeding program for a child with mental retardation. 
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INTERDISCIPLINARY PANEL PRESENT AXIOM : 
SOLVING FEEDING PROBLEMS OF 
MENTALLY RETARDED CH IL DREN 



PHYSICAL THERAPIST 



Leila Green* 



Not long ago we had a staffing conference with a consulting child 
psychiatrist about a bright four year old boy with cerebral palsy, 
because his behavior was puzzling to the staff. The boy was not 
observed by the psychiatrist prior to or during the conference. His 
nursery school and special education teachers, a social worker, and I 
simply reported to the psychiatrist on his behavior. Each of us saw 
him through different ayes, from a different professional set. Each 
had observed different behavior In the several settings. We were all 
concerned personally that we might fail in helping this boy; we were 
willing to admit that we hat* observed behavior which we did not know 
how to modify and which seemed to interfere with the accomplishment of 
our treatment goals. We sought expert advice, not so, we could become 
psychiatrists, but so we might more adequately apply our professional 
training in working with the boy. 

The parallel of that story is taking place today. The developers 
of this program have said, in essence, that: 

Many mentally retarded children cto have feeding problems. 

As nutritionists, you are responsible for providing the 
mentally retarded with proper nourishment. 

As nutritionists you share the task of feeding the nour- 
ishment to the child. 

Your (and my) professional training may not have ade- 
quately prepared you to work with children with severe 
feeding problems. 

The occupational and physical therapists have worked with 

*R,P.T,, M.S., Supervisor of Physical Therapy, Kiwanis Children's Cen- 
ter, Curative Workshop, Milwaukee 
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the multiply handicapped child in the past. 

Therefore, Jet's ask them to join the nutritionists in 
addressing ourselves to the feeding problems of mental- 
ly retarded children. 



It is a privilege and a pleasure to represent the physical therapist 
on the panel, I shall not try to sell you the idea that we have the 
answer, nor will it be possible to make each individual in the audi- 
ence an "instant" physical therapist. However, I shall try to: 

help you view the disabilities of the mentally retarded 
from a physical point of view; 

help you gain insight into some of the pre requi s i te skills 
needed for feeding skills; 

have you feel what it is like to do some very normal 
things in an abnormal way; 

give you a thumb-nail sketch of the role of the physical 
therapist in the field of mental retardation. 



I have followed the philosophy of Galileo who said you cannot teach a 
man anything, you can only help him to find it within himself. As a 
"normal" adult you breathe, feed yourself, suck, chew, swell ow, cough 
when you swallow food "down the wrong throat" and manage a variety of 
food with ease. By studying what you do and how you do it during the 
eating process, then observing the mentally retarded child, you can 
build knowledge and understanding from your own experiences. Skill in 
feeding the multiply handicapped mentally retarded child will come 
with practice. 

Years ago, before we learned the errors of our ways, therapists 
were prone to segmental ize the patient - the physical therapist took 
the lower extremities that are needed for walking, the occupational 
therapist took the arms, the speech therapist was given the head and 
neck to work with. Now we like to think that each person who is in 
contact with the patient is working with the whole patient, being ever 
mindful of his total needs. Living in a society is not just walking 
about with a nearly normal gait pattern or combing one's own hair or 
asking for another glass of milk; living is doing all of these things 
and more. As health workers began working more closely with each 
other we found we had to shed much of our professional jargon so we 




could better communicate with each other. In spite of the emergence 
from being just the "lower extremity specialist", physical therapists 
still are primarily concerned with the patient's ability to move in 
his environment. The concern must be not only the development of nec- 
essary prerequisite skills, but also for those aspects of the child's 
disability which prevent or retard the development of the skills. 

To be more specific, I have put on the board some of the very 
broad goals of physical therapy that apply in the field of mental 
retardation: 

1. Prevention or alleviation of contractures and deform- 
ities. 

2. Improvement or maintenance of muscle strength, range 
of joint motion, endurance and coordination. 

3. Development of the highest level of functional skills 
possib le. 

k. Development of better breathing patterns. 

The first goal is very important and is the responsibility of not only 
physical therapists, but of everyone who works with children. Although 
not all deformities can be prevented in a population of severely phys- 
ically handicapped mentally retarded children, many can be avoided In 
the very young child. The effect of contractures and deformities can 
be devastating to the child's chances of gaining the postures, move- 
ment patterns and skills necessary for self-care. Just prior to the 
feeding demonstration this morning we will show some slides of -err i- 
bly deformed patients - not just to shock you, but to call your atten- 
tion to the fact that deformities can and do develop unless there is a 
vigilant preventative program. Keep in mind, as you look at the slides 
that eating in the normal fashion would be unlikely in many of these 
patients not because they are mentally retarded, lack motivation, and 
so on, but because of the physical problems. 

Even if one can prevent deformities, it is necessary to develop 
the muscle power and the range of movement necessary fora, motor skill. 
For example, one needs a certain amount of strength, coordination and 
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range of movement to sit In a chair, as at dinner time, reach for a 
spoon, gather some food on the spoon, move the spoon and food to the 
mouth , get them into the mouth, chew and swallow it. One also needs 
to be able to repeat this procedure over and over (endurance) while 
maintaining balance in sitting for the length of time needed to finish 
the meal . 

Ideally, all children would become Independent in all self-care 
skills, but ?n reality some children just cannot develop that far. 
What we can attempt, however, is to help the child to attain the pre- 
requisite skills much as they develop in the maturing child. A child 
becomes skillful in raising his head when lying on his stomach before 
he can sit up alone; he sits alone on the floor before he can walk 
alone, etc. It is very important that those of us working with a child 
who is mentally retarded keep in mind where the child is now in the 
development of prerequisite skills and where he is going next - a $7 
year old patient learned to feed herself in a few months time after 
all those years of i nfanti 1 i zat ion. She had. In fact, the prerequisite 
skills and very strong motivation to be independent, but the care con- 
tact staff had always fed her because it was faster, perhaps. 

The last goal Is applied to the children with cerebral palsy more 
than to any other group of mentally retarded. No one can witness a 
patient choking on foods without experiencing some anxiety; normal 
adults have been known to choke to death on a piece of filet mignon. 
Chewing, sucking, swallowing and breathing are normally coordinated so 
choking is a rare happening. The child with cerebral palsy or other 
neurological dysfunction may not have the coordination needed to eat 
and breathe without mishap. 

The focus on the child with cerebral palsy Is intentional, for 
they comprise the largest single diagnostic group that physical thera- 
pists work with in centers for mentally retarded children, (Whether 
the child's official diagnosis Is cerebral palsy or not, we grouped 
the children into this category if they had "spastic" or "athetoid" 
characteristics.) The parents of a young cerebral palsied child often 
recognize that something Is wrong and seek medical advice ~ they may 




describe the difficulty as "sti f fness" or "f loppiness" or "can't raise 
his head up or sit." The cerebral palsied child does not move normally 
and doesn't reach the developmental milestones when he should. The 
spast ? c is sti^f, does not move very much or does so quite abnormally; 
he is very prone to crippling deformities. Muscles are in imbalance 
because the spastic muscles far outpul 1 the opposing muscle groups. 
He does not develop strength in all muscle groups as he should, he 
loses joint range of motion as a result, and thereby loses the potan~ 
tial for functional skills. A very typical pattern in moderately and 
severely spastic children is excessive flexion of the elbows and 
tightness of the shoulders - a combination of difficulties that makes 
self-feeding a problem. Hands are often tightly fisted which can 
make grasping a spoon rather hard to do- 

The athetoid child, another type of cerebral palsy, moves too 
much and cannot fix in a stable posture. His head wobbles about, his 
limbs flail in an uncontrolled manner, his tongue is too mobile and 
uncoordinated and his breathing pattern is often very faulty. Again, 
the combination of disabilities can lead to severe feeding problems. 

The nice part of being "normal" and an intelligent adult is that 
one is truly a walking laboratory. There are a few things I'd like 
you to do. Take the question of coordination of breathing and swal low- 
ing i if each of you will begin to take in a breath and then somewhere 
in the process, swallow. What happens? You stop breathing, don't you? 
You have to interrupt the breathing pattern when you swallow. Now, 
try it when you already have a lot of air, as if you were going to 
speak. Let some air out, then swallow. What happens? You had to 
stop breathing again. This time, swallow a few times as you hold onto 
your larynx. What happens? The larynx moves forward and upward. This 
is to allow the larynx to butt up against the glottis so that when 
you swallow th* contents go into the esophagus and into your stomach 
rather than into your lungs. If the structures themselves are not 
free to move, one has difficulty in preventing "inhaling" foods. 

Another chore — if you will please tilt your head backward, look 
at the ceiling and then swallow. Have you ever had to do this in the 
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dentist's chair? Did you have trouble in swallowing? Most people do. 
How many times, in grossly retarded multiply handicapped, institution- 
alized children have you seen the head tilted back and food poured in? 
The 67 year old patient mentioned earlier had been fed this way for 
years and years. 

This time try to swallow with your mouth open and not moving your 
tongue. Most of the time we close the mouth and lips when swallowing, 
and the tongue is quite active inside of the mouth. The sucking pat- 
tern also requires lip closure around the straw or glass and an active 
tongue. 

To summarize so far - a faulty head position, the Inability to 
close the lips, the incoordination of the tongue and the inability to 
shut off the pathway to the lungs can contribute to feeding problems. 
Solving the existing and potential feeding problems can be a life- 
saving procedure, A Feeding Clinic was developed a few years ago at 
Central V/ is cons i n Colony and Training School in Madison, Wisconsin; it 
was an attempt to identify and solve feeding problems among the popu- 
lation of the Colony and to teach the ward personnel good techniques 
of food handling, feeding the children and developing higher levels of 
self-care skills whenever possible. One physician served as the moti- 
vating force to get the Clinic started - he had been called in quite a 
few times to give emergency treatment for a child who had aspirated 
food. The Clinic team included nutritionists, nursing staff, occupa- 
tional therapists and others (such as physical therapists) on a con- 
sulting basts, A paper describing the Clinic is in Vol , 1, No, 2 of 
the JOURNAL OF CONTINUING EDUCATION IN NURSING, (July, 1970). The 
article might prove useful for those of you who are working with in- 
stitutionalized children. 

In addition to the position of the head and the motor patterns of 
the structures about the mouth, other factors can contribute to better 
feeding skills. I have listed on the board some of the positions in 
which people are fed or feed themselves. Eating while lying flat on 
your back is indeed difficult, yet by raising the head swallowing 
becomes easier. Normal children frequently eat snacks when lying prone 
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(on the stomach), watching television - again, the head Is raised. 
The Romans reportedly ate sumptuous meals when lying on their sides, 
propping on one elbov/. The most usual position for feeding is in the 
sitting position - the Infant is held In a semi -s i 1 1 i ng position on 
the parent's lap, the older child graduates to a high-chair, then to a 
regular chair, A quick look at the anatomy of the digestive tract 
points up the fact that sitting upright has advantages over the other 
pos i t i ons , 

What can be done with the youngster 'who, because of deformities, 
lack of sufficient strength or endurance, or for other reasons, cannot 
be fed in a sitting position? Obviously, some adaptation has to be 
made. The physical therapist often will concentrate on prevent i ng 
contractures and deformities, especially in the younger child; if the 
deformities are "fixed" in the older patient, orthopedic surgery may 
be the only solution to getting the patient in a good, functional 
position for feeding. For the children who have Insufficient strength 
to maintain a sitting posture, the therapist should work with the 
child and the ward staff toward developing greater strength and bal- 
ance, One of the greatest lessons learned in the three years I spent 
at the Colony was that the ward personnel must be given the knowledge 
and skills necessary to supplement and complement the therapy programs 
-- of all the people working with the child, the on-ward staff prob- 
ably effected the greatest change In the children. Once these staff 
members understood the nature of the problems and the importance of 
the role that the staff played, teaching them the skills was rela- 
tively easy. It took time, but was worth almost every minute spent. 
The same is true with parents of children who are still living at 
home; the child may spend five or six hours a week in therapy and the 
rest of the time at home. Why not show the parents how to pick up, 
bathe, feed, play with, cuddle, stimulate to move, position for naps, 
etc, their handicapped child? We don't ask them to carry out a long 
and arduous treatment program - just to handle the child therapeuti- 
cally during the everyday activities that must be dons anyway. Not 
all parents can and v/ill assume this role, but the vast majority will 
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and do. The most difficult group to reach in an institution, is the 
,! o1d timer" who has been doing things wrong for years and isn't about 
to change. 

Perhaps one of the most useful tools in teaching either the nat- 
ural parents or ward personnel how to handle the child is the concept 
of "prerequisite skills"; walking, for example, is a complicated and 
coordinated skill that begins to develop in the infant when he begins 
to raise his head when prone. Think of the host of major and minor 
motor triumphs that occur between birth and the first year of llfe-- 
when most children begin to toddle about. By reaching the intermedi- 
ate milestones one by one, the parents can better understand what we 
are trying to accomplish. 

In closing, each of us has a responsibility to the child with 
mental retardation to help him develop the highest level of indepen- 
dence possible. Article II of the Declaration of General and Specific 
Rights of the Mentally Retarded , adopted by the Fourth International 
Congress of the International League of Societies for the Mentally 
Handicapped in Jerusalem in October, 1968, states* 



"The mentally retarded person has a right to proper med- 
ical care and physical restoration and to such education , 
training, rehabilitation and guidance as will enable him 
to develop his ability and potential to the fullest pos- 
sible extent no matter how severe his degree of dis- 
ability, No mentally handicapped person should be de- 
prived of such services by reasons of cost involved," 



This is a tremendous ideal; hopefully it can be reached. The final 
statement of the Declaration reads, "Above all, the mental ly retarded 
person has the right to respect. " Self-respect, and some measure of 
independence, are also very, very important to the retarded; we must 
help them reach toward these goals. Thank you. 




INTERDISCIPLINARY PANEL PRESENTATION 
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Evelyn Provjtt* 



We have heard the presentations of our distinguished panel mem- 
bers. My first reaction is that a great deal of very important 
knowledge has been put forth. The question remains: How do we dis- 
seminate information to those individuals who are directly Involved, 
disseminate information to those individuals who are directly involved, 
responsible for, and concerned with the care of the mentally retarded? 

1 am thinking about the mother who has a mentally retarded child 
at home; those in the community who give of themselves by taking in 
mentally retarded children who cannot return to their natural homes; 
those persons in clinical and state settings, such as institutions for 
the mentally retarded; and those who are in community agencies who 
com# in direct contact, daily, with the mentally retarded. How do we 
disseminate information to these people? The problem of implementing 
approaches to feeding which will insure, develop, and maintain nutri- 
tional welfare for mentally retarded individuals may be solved by in- 
terdisciplinary training of ward personnel as mentioned by Mrs, 
Donnel !y» 

When we talk of mental retardation and the range of problems 
involved in developing maximum capability, we must remember that eat- 
ing, and its correlative techniques and skills are very important. 
They become, in many of our settings, one of the primary problems 
encountered in *he daily care of mentally retarded individuals. 1 
will again pose the question; How do we get this morning's information 
to persons who are directly confronted with the problem? We cannot 
include ourselves among those having initial contact, I do not mean 
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to say that the nutritionist, dietitian, physical therapist, occupa- 
tional therapist, and the nurse are not in this primary group. But 
the day-to-day care of the mentally retarded is largely the responsi- 
bility of another group of individuals, 

I was asked to deal with the role of the nurse In my comments, I 
guess I am rebelling against that because my considerations go beyond 
the role of one person. There is no question, as far as I am con- 
cerned, that the nurse is a very important person in an interdisci- 
plinary team of programming treatment and care for the mentally re- 
tarded, particular Jy during an intensive hab i 1 i tative train? ng program. 

The nurse has a very important role within the context of attaining 
optimal self-care in the retarded individual. 

The total number of identified mentally retarded persons in Mich- 
igan Is 240,000, Of that total population only 4% are in state resi- 
dential facilities. The rest are in the community in various settings. 
Many are in public or special education programs, many are in com- 
munity vocational training programs, and many are sitting at home 
without a program and receiving no specific care. Of the institution- 
alized 4%, 1 ,375 are adults. The next largest number are those chil- 
dren and adults who are profoundly retarded and who have not developed 
their potential level of self-care skills to take care of their basic 
daily needs, I share this with you because I think it is important 
that what has been said, specifically Miss Green's outline of goals in 
the development of feeding, is just as important in communities out- 
side state institutions as it is inside. Each of you, in your par- 
ticular work setting, should insist upon a focus on nutrition and men- 
tal retardation. The importance of nutrition, whether in university 
settings or community service organ izat ions ; whether you are in direct 
or indirect contact, must be realized. What can each of you do to 
facilitate and further the dissemination of information and the devel- 
opment of community education for mothers, foster mothers, and staff 
in diagnostic clinics who often are the first to come in contact with 
mental retardation? This also applies to the school nurse, teacher, 
the public health nurse, etc. In a school setting. 

! am concerned with points Mrs, Donnelly discussed, but they go 
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beyond just ward personnel. It Is important to recognize, as we 
attempt to develop program objectives necessary to these goals, that 
up to now the "shot gun approach", and the "stop gap measure" have 
predominated over the implementation of a program concept on a 24-hour 
basis. Residential personnel, nurses, and mothers need home training 
programs. We can have the best programs, carefully structured with 
professional expertise, to deal with feeding problems of the retarded. 
Unless there is carry over, the program fails. Here again the nurse 
plays a crucial part. (I said earlier I was a little bit rebellious 
about focusing on the nurse's role because I am thinking of the nurse, 
the aide, etc. For purposes of discussion, I will include all of these 
as "nurses".) I hope that as we react to the whole conference and 
its information, we will recognize that the crux of solving feeding 
problems Involves more of a focus on prevention. I think our state 
institutions, state agencies, educational institutions, community 
agencies, and the health field in general have f a i led because they 
Have not paid the necessary attention to primary prevention. We find 
ourselves confronted with problems that have grown to the point of 
creating institutions. Many children are institutionalized because the 
family cannot identify and handle their disabilities, the basic problem 
being feeding. This means getting the child to eat, gain, and attain 
good nutritional status. Feeding problems demand attention and time 
from resident care staff: dietitians and other persons concerned with 
the daily living of the residents. 

In attacking mental retardation, one of the problems we face in 
the clinical setting is the shortage of trained personnel such as the 
physical therapist, the occupational therapist, the dietitian, the 
dentist, and the speech pathologist. In the area of manpower develop* 
ment, this must be recognized as a major problem. Developing the kinds 
of manpower needed to Implement the kinds of approaches that have been 
so well discussed this morning must be furthered. Thank you. 




INTERDISCIPLINARY PANEL PRESENTATION 
SOLVING FEEDING PROBLEMS OF 
MENTALLY RETARDED CHILDREN 



SPEECH PATHOLOGIST 
Lawrence J, Turton* 



The speech activities of the eran io-oro-faclal region are fre- 
quently described as "overlaid functions" relative to the biological 
vegetative activities of this part of the body, (Black and Irwin* 
1969) Speech has been considered to be secondary to the biological 
functions of chewing, swallowing and breathing and dependent upon them 
for development. Consequently, clinical programs for certain speech 
disorders have included non-speech exercises of blowing, chewing and 
feeding as a prerequisite for speech activities, (Westlake and Ruth- 
erford, 1961; Honneman, 19/0; Berry and Eisenson, 1956) The assump- 
tion underlying the inclusion of these non-speech activities is that 
strengthening the musculature or creating awareness of structures will 
facilitate speech improvement. Unfortunately, virtually no experi- 
mental evidence has been offered to support this clinical assumption. 

Sufficient evidence does exist, however, to suggest that bio- 
logical activities of the cranio-oro-facial region do not necessarily 
facilitate the development of speech activities. In clinical terms, 
the evidence suggests that the most effective and expedient way to 
improve a child's speech Is to teach him to talk. Feeding sequences 
and activities are undoubtedly necessary for the child's well being 
and health and may have important social consequences; but their 
relevance to speech behavior Is questionable and may be an inefficient 
use of the speech therapist's time, (Shelton, 1963 ) 

The understanding of articulation development for speech has 
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changed significantly in the past decade and raises serious questions 
regarding speech and non-speech activities. Although initial concepts 
of sound development viewed the process as being primarily a motor 
learning task, recent writings point to the fact that the motor learn- 
ing is a basic but minimal aspect of sound development. The acquisi- 
tion of the phonological system, i.e,, the way the sounds are used 
systematically in language is of much more importance during the 
developmental years. (Crocker, 1969; Winitz, 1969) When motor learn- 
ing was viewed as the end-product of the acquisition phase, defects in 
the articulation process were viewed as primarily motor problems and 
remedial procedures were motor-oriented. (Berry and lisenson, 1956) 

The evidence for the motor-oriented viewpoint of articulation 
development is open to serious question. The motor aspects of articu- 
lation behavior are learned within the first thirty months of life by 
normal children (Winitz, 1969) who are producing virtually all of the 
sounds of the language by thirty-six months of age. The motor aspect 
of articulation learning Is only the initial stage of the process. 
Acquiring the phonological rules of the language, i.e., the process 
for combining and arranging sound features, fs the critical phase of 
articulation learning, (Crocker, 1969) The child is not learning 
just the motor movements required for articulation; he is learning 
to use a systematic set of sounds. 

The assumption that children with articulation errors have motor 
problems has led to a long series of studies which attempt to single 
out the specific motor deficit related to articulation problems. These 
studies have been reviewed comprehensively by Winitz (1965). He con- 
cluded that: 

"In general, the studies do not Indicate that articulatory 
defectives are retarded In any specific measure of gen- 
eral motor ability. Sufficient evidence is also lacking 
to support the hypothesis that articulatory defectives 
demonstrate a general retardation in motor skills." 
(Winitz, 1969, p. 155) 

In most studies of articulatory defectives, motor movements 
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involving speech are below normal but non-speech oral movements and 
other motor systems are rarely deficient unless there is a specific 
underlying physiological problem. This suggests that different control 
mechanisms are probably present in the central nervous system (Hixon 
and Hardy, 1364) for speech and non-speech activities, in another 
paper (Turton , In Press), I have suggested that close evaluation of 
the responses of the articulatory-defective child often reveals that 
the child is able to produce the error sounds in another context o. as 
a substitute for another sound. That is, the sound may not be used 
correctly in the system, but the motor movements are present in that 
the sound Is present in the child’s speech. 

Another direction in research has been the evaluation of the 
manner' of functioning of cranlo-oro-facial structures during speech 
and non-speech activities. This research casts significant doubt upon 
the relationship of these two human behaviors and the clinical basis 
for non-speech exorcises including feeding. Moil (1965) has provided 
clnef 1 uorographi c evidence that the pattern of velo-pharyngeal closure 
for speech Is different than that for blowing and swallowing. During 
blowing, some individuals utilize tongue valving or buccal functioning 
to provide pressure. On the other hand, all evidence on the articula- 
tory movements of the velo-pharyngeal sphincter demonstrates that It 
needs to be present during speech. No clinical or experimental 
evidence appears to exist to justify including blowing or sucking 
exercises In a speech program. The mere fact that children who have 
been exposed to blowing and sucking continue to need speech therapy is 
probably the most cogent critique of this approach. 

Articulation behavior, when describe in relationship to feeding 
activities, is considered to be a static form of behavior controlled 
in the same way by the central nervous system as are non-speech 
activities. Again, recent evidence suggests that this assumption is 
also open to question. Hixon and Hardy (.1964) have suggested that a 
network of neurological components at all levels of the central ner- 
vous system may be responsible for articulation functioning. Hardy 
(1970), after reviewing the literature on neural control of speech, 
argues that: 
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"...even in the presence of some type of abnormality of 
the neuromuscular system, the speech-generating neuro- 
muscular process is uniquely organized and is dissimilar 
from such processes that underlie movements of the same 
muscle groups during other acts." (p, 60) 

It would appear to be highly unlikely that non-speech activities would 
facilitate the development of neural patterns to control speech. 

Non-speech activities are often included in a speech therapy pro- 
gram because they increase awareness of the oral structures. (Berry 
and Eisenson, 1956) Although the study of oral perception is rela- 
tively new, the data indicate that the development of the perceptual 
System within the oral cavity may be completed at a different rate 
than is the phonological system. (McDonald and Augnst , 1967; Rings!, 
1970) One tentative conclusion is that the sound system is acquired 
prior to the stabilization of the oral perceptual system. One infer- 
ence may be that the human organism may need to perceive speech move- 
ments independent of movements required for other activities. Shelton, 
Hahn, and Morris (1968) state that there is no evidence that exercises 
for developing awareness or oral sensation have any effect whatsoever 
upon speech. Shelton and his associates (1970) have demonstrated that 
it is possible to teach voluntary palatal movements despit*, the lack of 
awareness by the subject regarding the movement or degree of movement. 
The argument can be raised, of course, that for neurologi cal ly or 
structurally impaired individuals, vegetative activities such as feed- 
ing,. are critical for them in the acquisition of speech. In order to 
accept this argument, however, evidence would have to be brought forth 
to demonstrate that : 

1) They learn a set of sound systems or movements dif- 
ferent from non-impaired speakers* 

2) They all have the same or highly similar articulation 
def i ci ts ; 

3) They have different sensory or neural patterns of 
control for speech* 

4) They do improve their speech on the basis of feeding 
or other forms or vegetative activity training. 





Until such evidence Is produced, I would like to offer the following 
restatement of the relationship between speech and feeding activities. 
Speech and vegetative activities are produced by the same struc- 
tures . However, speech is no more an "overlaid function" of the mouth 
and related structures than are writing and piano playing "overlaid 
function" of the fingers. Both feeding and speech are normal, expected 
functions of the human species. Feeding procedures have important 
roles to play in the life of the handicapped child including his 
health, acceptability to others, improvements of independence char- 
acteristics, and possibly social interaction with others. Feeding 
movements, in light of available evidence, cannot be said to influence 
articulatory movements needed for speech. Obviously, if evidence to 
the contrary is produced, this last statement will have to be revised, 
in terms of efficient use of professional time, the speech therapist 
should reserve the development of feeding programs and activities for 
those disciplines which are best trained and equipped to implement 
such programs. The speech therapist should assist the other disci- 
plines in the improvement of the social-communication aspects of meal- 
times and special feeding programs. 
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DENT I ST -MODERATOR 



Henry Kanar 



I was interested In the things that were brought out. I think we 
have all seen again the need to Individualize for the particular child 
rather than group them in large categories. The concept of individ- 
ualizing the consistency of the diet and the caloric intake for the 
children's specific needs Is an important one. Mrs. Donnelly also 
brought out the need for interdisciplinary functioning in this area. 

The gradual progress of a child through the various stages from 
sucking to chewing, as emphasized hv Miss Hays, Is important to me as 
a dentist. If a child remains on a liquid or pu reed diet and is capa- 
ble of progressing, we may have reinforced a visceral or primitive 
sucking pattern, and contributed to tongue thrusting and malocclusion. 
Naturally, we would like to see them graduate toward a diet of more 
norma] consistency so they can chew, exercise, and approach normal 
occlus ion . 

There is also the matter of MSM's in behavior modification. I do 
not want to harp on this too much, but It used to be of great concern 
to us. We would tell children not to snack too much, only to have them 
return to their behavior modification programs and be liberally given 
MSM's. At times we are not as coordinated as we would like. At the 
same time, If behavior modification docs bring about more normal feeu- 
ing, it is our responsibility to correct any difficulties resulting 
from the ingestion of too much refined sugar. The water supply of the 
Plymouth State Home has been f lour i dated to help overcome the effects 
of a diet containing large amounts of such sugars. 

I am happy that the audience was not too proficient in following 
the instructions of Miss Green on atypical swallowing patterns; other- 
wise, I expect a mass attack of coughing that probably would have con- 
cluded the program for this morning. The goals she outlined are ones 




we all, regardless of discipline, should keep In mind. 

Thank you. Miss Provitt, for redirecting our focus into the com- 
munity, which is where the bulk of these children reside. 

Or. Turton delineated the areas in which speech and the vegeta- 
tive functions of feeding diverge. I would tend to agree that certain 
functions have to be separated. Thinking back over some clinical 
experiences , the child who grinds his teeth is not necessarily capable 
of masticating food correctly. From strictly a mechanical standpoint, 
in that instance, we see a divergence in functioning. 

We have time for one or two questions. If you have a question 
and would like to direct i t to a particular panelist, please do so. 
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QUESTIONS & ANSWERS 
FOLLOWING PANEL PRESENTATION 



1, Q: Would it be possible and beneficial to instruct the mother on 

methods of feeding her children? 

A: (Mrs. Donnelly) This would be a great help. Some parents are 

interested enough to come in and we do talk to them. Others 
are too emotionally involved and they don't want to bother. 
If the children are on a particular type of feeding program 
this break in the pattern can regress the child to the point 
that we have to start over again. 

2, Q: How difficult is it for the physical therapist to accommodate 

disabilities if the child has been living at home rather than 
under care in a residential , faei 1 1 ty? 

A: (Miss Green) It depends on several factors. If the child is 

presented with fixed deformities, one must be careful in deal* 
ing with the parents so their guilt feelings are not further 
amplified. In many ways It is easier for the therapist to 
work through the natural parents than through institution 
staff - the parents have a natural bond with the child. Most 
experts in the field of mental retardation agree that the 
child Is better off at home than in an institution, provided 
he gets reasonable care. The trend, at least at Central Wis- 
consin Colony, is to place as many institutionalized children 
outside of the Colony as possible, and to urge the parents to 
care for the child at home as long as possible. Every effort 
is made to assist the parents to obtain the needed services 
for the child In the home community. 





NUTRITIONISTS IN UNIVERSITY AFFILIATED 
C ENTERS; A^NEW BREED 



Nlnfi Saturnine Springer* 



During the 1970 National Workshop (l) for Chief Nutritionists of 
University Affiliated Centers (UAC) , one could perceive emerging a new 
breed of questioning, communi ty- cons clous nutritionists. Not limiting 
themselves to their specialties, these nutritionists are endeavoring 
to learn more about other disciplines. Thus, they make themselves 
knowledgeable and conversant in subjects other than those for which 
they are professionally prepared. Like our youth of today, this new 
breed is more rebellious and less ready to accept the usual. Carrying 
the scepter of leadership, this new type is characteristically the de~ 
ve leper, planner and dreamer in contrast to remaining strictly "task 
oriented," This paper is divided into three parts. A brief history 
tf the University Affiliated Centers Is followed by an overview of the 
interdisciplinary model which is offered as an illustration of ne 
trend in nutritionist activities. The last section presents the 
results of a recent survey which was conducted to determine the various 
activities of nutritionists involved In a University Affiliated Center 
setting, 

A BRIEF HISTORY OF THE UNIVERSITY AFFILIATED CENTERS 

University Affiliated Centers grew out of a need for more pro- 
fessionally trained individuals to undertake research and training in 
the field of mental retardation. The estab 1 ishment of training centers 
was a major recommendation of the President's Panel on Mental Retar- 
dation (2). On October 16, 1962, after one year of deliberation, the 
twenty-eight member Panel submitted their report to President Kennedy, 
In a message to Congress on February 5, 1963, President Kennedy re- 
iterated this need and called for remedial legislation to ", . .seek out 
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the causes of mental retardation and eradicate them, . .strengthen the 
underlying resources of knowledge and, above all, of skilled manpower 
which are necessary to mount and sustain our attack on mental dis- 
ability,,," 

The White House called a conference on mental retardation from 
September 18 to 20, 1 96.1 to which four hundred people from across the 
United States were invited to orient, stimulate, and share problems 
associated with mental retardation (3). Successfully climaxing this 
series of events was the passage of amendments to the Social Security 
Act. A new and comprehensive medical care program was designed to meet 
growing maternal and child health problems in urban areas. Title V, 
Section 511 of the Social Security Act (A) authorizes grants "for 
training personnel in health care and related services for mothers and 
children, particularly mentally retarded children and children with 
multiple handicaps," These training grants were made to public and 
non-profit private institutions, with preference to those with an 
affiliated hospital or a medical school. The ultimate goal of Univer- 
sity Affiliated Centers is to combat mental retardation through (a) 
training of specialized personnel to work in the many disciplines con- 
cerned with mental retardation, (b) services and treatment centered on 
helping each retardate attain his highest potential, and (c) research 
which concerns itself with training and service, 

INTERDISCIPLINARY TRAINING 

One of the program priorities of the UAC is to develop an inter- 
disciplinary model for the study of problems and the training of man- 
power in mental retardation. The problems in mental retardation are 
unique and complex, and the use of more than two disciplines in 
striving towards problem solutions is most appropriate. According to 
Luzski (5), an interdisciplinary team "is a group of persons who are 
trained in the use of different tools and concepts and among whom 
there is an organized division of tabor, around a common problem with 

each member using his own tools," The Mental Retardation Training Pro- 

* * 

gram at Ohio State University has formulated Its own definition which 
states that "an interdisciplinary approach is , taken to mean two or 
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more professional disciplines coming together as a team of equals in 
comprehensive care management." Equality of the team members Is an 
essential feature of an interdisciplinary setting. In one center the 
program in nutrition was not allowed to develop further until the 
occupational therapy program had re.' 'hed a similar level of program 
development. A team of co-equals, however, does need leaderships a 
member is assigned regardless of status or prestige of one discipline. 
Crui ckshank (6) states that "position in the interdisciplinary struc- 
ture is of little import; each discipline uses its skills of the 
moment in the best possible way to seek solutions to the problem before 
it. The leadership role is not defined by historical prerogatives, 
regulation, or law... but by pertinence of the discipline to the agenda 
before the team and by the capacity of the individual representing 
that discipline to weld the other members,..." 

Achieving a stage of true collaboration between the disciplines 
cannot be forced. There should be a feeling of need for a discipline 
in the solution of existing problems. On the other hand, to be ready 
for interdisciplinary collaboration, the discipline involved must have 
arrived at a certain degree of sophistication. Immaturity or insecu- 
rity may force a member to retreat into his own discipline. The de- 
velopment of an effect! *e method of communication or a "neutral ter- 
minology", instead of using the special jargon of each particular dis- 
cipline, may weld the disciplines together. 

The characteristics most emphati cal ly desired in interdisciplinary 
workers are personal and professional security, emotional maturity, 
flexibility, humility, and open-mindedness. It Is desirable that staff 
should be dlscbvery-mlnded and program-oriented, rather than status- 
minded and reward-oriented. 

Stuaents trained In this setting may become two types of inter- 
disciplinarians. One type is represented by the person who combines, 
within himself, the skills and abilities of two or more disciplines, 
while another is the person with sound training in one field plus 
enough understanding of other fields to provide a basis for effective 
collaboration. Both* types are needed, and, on.e these qualities are 
attained, the model, as Crulekshank (6) puts it, may be likened to an 





orchestra with a soloist taking up the lead once in a while, or to a 
mural artist who blends the concepts of industry, re! igion, art, music, 
life, death, etc. in one beautiful canvas. Interdisciplinarians 
require "a mentality which can focus on the goal, but simultaneously 
is appreciative of all which goes on around it." It Is In such a 
setting that UAC nutritionists have thrived and metamorphos i zed. 



ACT I VIT I ES OF UAC NUTRITIONISTS 

A survey was conducted to obtain information about the activities 
of University Affiliated Center nutritionists; the results are also 
intended to provide guidelines for future program planning. 

Questionnaires, designed to determine the scope of nutritionists' 
activities in University Affiliated Centers, were mailed in February, 
1970 to directors of the centers. Activities were listed under the 
headings : training, service, research, administration, and profes- 
sional development. Respondents were requested to indicate the per- 
centage of time, out of their total working hours per week, that they 
devote to each of these activity areas. 

Only thirteen University Affiliated Centers have one or more 
nutritionists on their staff; these participated in the survey and are 
the following: 



Center for Development and Learning 
University of Alabama Medical Center 

University Affiliated Project 
Children's Hospital of Los Angeles 

Child Development Center 
University of Colorado Medical Center 

University Affiliated Facility 
Walter E. Fernald State School 

Institute for the Study of Mental Retardation 
and Related Disabilities 
University of Michigan 

Mental Retardation Center 
New York Medical College 
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Division of Disorders of Development and Learning 
Child Development Institute 
University of North Carolina 

University Affiliated Facility Mental Retardation Unit 
University of Cincinnati 

Mental Retardation Training Program 
Ohio State University 

Crippled Children’s Division 
University of Oregon Medical School 



Child Development Center 
University of Tennessee 

Clinical Training Unit 

Chile Development and Mental Retardation Center 
University of Washington 

Kennedy Laboratory 

University of Wisconsin Medical Center 

Of the twenty- three nutritionists who responded to this survey, 
thirteen of them are chief nutritionists and ten are staff nutrition- 
ists, Two chief and two staff nutritionists work only part-time. 
Table I, giving training and experience of the respondents, shows that 
all except two hold one or more master's degrees, and four have 
acquired Ph . D. degrees. Only two nutritionists are not registered 
dietitians. For all centers the minimum education requirement for 
chief nutritionist is a master's degree. University Affiliated Centers 
offering graduate degree programs recommend that the chief nutritionist 
hold a Ph.D, degree in addition to some years of experience. While 
this is most desirable it is not always tenable due to the dearth of 
nutritionists possessing this training. The position of chief nutri- 
tionist demands the ability to develop not only service and teaching 
programs in nutrition, but also research. An advanced degree is also 
desirable since, in an interdisciplinary setting, competence of the 
disciplinarian is most important. Although the length of experience 
of the respondents varies considerably, half of the chief nutrition- 
ists have ten or more years of experience. 

Table 2 gives the range of time spent on a given activity by the 




TABLE 1 Qualifications of Respondents 



TRAINING 

AND 

EXPERIENCE 




NUTRITIONIST 
CHiEF - STAFF 






H I ghest 


Degree Obtained 








no. 


no . 


B.S, 






2 


M. Ed, 




1 




H. A, 






1 


M.S. 




5 


3 


M.P.H. 




2 


2 


H. A. M.P.H. 






1 


M.S. M.P.H. 




1 


1 


Ph.D. 




4 






Length 


of Experience 


/ 


y rs . 








5 or less 




4 


5 


6-10 




2 


1 


11 - 15 




6 


1 


16 and up 




1 


3 
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respondents grouped according to whether they are chief or staff 
nutritionists , on part or full-time employment. Service activities 
include both clinical duties and consultation with agencies or organ- 
izations on the community or state levels. In a clinic, the nutrition- 
ist is involved in obtaining dietary history and evaluation of dietary 
practices and intake. Counseling to correct improper dietary practices 
usually follows an evaluation. Follcw-up of counseling requires sched- 
uled visits at home or at the clinic with the client-patient. Writing 
reports and participation in staffing conferences are additional 
clinical duties. The amount of time spent for each of these specific 
clinical activities varies considerably from one nutritionist to 
another. Chief nutritionists spend more time In consultation with 
agencies or organization, whl'e staff nutritionists are usually rele- 
gated to clinical duties. 

Training activi ties have been divided between timespent on teach- 
ing formal credit courses and time spent on supervision of trainees in 
clinical settings. The chief nutritionists spend more time in teach- 
ing credit courses and in trainees' supervision than the staff nutri- 
tionist. The following credit courses were taught by chief nutrition- 
ists: 

Chi Id Nutr i tion 
Human Nutrition 

Interdisciplinary Approach to Health Care Services 
Interdisciplinary Approach to Mental Retardation 
Medical Dietetics 
Nutrition and Life Cycle 

Nutritional Management of Genetically Determined Conditions 

Pediatric Nutrition 

Readings in Food and Nutrition 

Seminar on Mental Retardation 

Therapeutic Nutrition in the Community 

The chief nutritionists are also currently involved in development of 
courses such as: 



Advanced Rehabilitation Method 
Genetics, Nutrition and Mental Retardation 
Interdisciplinary Approach to Public Health 
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Readings in Nutrition and Abnormal Development 
World Nutrition 

Nutrition Education and Research 

Both chief and staff nutritionists are also involved in giving guest 
lectures in courses. 

Nutrition students in University Affiliated Centers consist of 
undergraduates, dietetic interns and g, u Juate students. Nine Univer- 
sity Affiliated Centers offer training programs for dietetic interns, 
seven for graduate students and five for undergraduate students. 
University Affiliated Center Nutritionists are also involved in train- 
ing students from other disciplines. Nine University Affiliated 
Centers included in this survey have Psychology students, eight have 
students in Nursing, six in Speech and Social Work respectively, five 
in Special Education, two in Dentistry, Medicine, Pediatrics, Occupa- 
tional Therapy, Physical Therapy, respectively, and one each in Psy- 
chiatry and Vocational Rehabilitation, 

The respondents either spend no time at all or one-fourth of 
their time In research. The chief nutritionists assume more research 
responsibilities than the staff nutritionists. Eight of the former 
are involved in preparation of an article and only four of the latter. 
Nine respondents, two-thirds of the whole, are chief nutritionists who 
are involved in some type of research activity. The topics of research 
are the fol lowing: 

Amino Acids, Lipid and Sul fat i de Disorders 
Collection of Data Related to Preschool Children 
Dietary History of Children with Myelomeningocele 
Interdisciplinary Approach to Obesity 
Mechanics of Feeding Handicapped Children 
Survey of Phenylketonuria 

Review of Literature in Nutrition and Mental Retardation 

Administrative activities include membership on committees, develop- 
ment of programs in training, clinical settings and research^ and 
planning of building space and equipment. Full-time nutritionists 
devote more time to administrative activities than part-time nutri- 
tionists. The committees that some of the nutritionists are involved 
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in are the following; 



Administrative Staff 
Admi ss ion 
Clinical Manual 
Core Clinic 
Curri cul um 

Executive Supervisors 
Film 

Grant Obi igatlons 



iterdiscipl inary Training 
Patient Evaluation 
Recrui tment 

Research and Publications 
Res * dent i al 
Trainee Advisory 
Training 
T reatment 



O 

ERIC 



Gui del i nes 

Full-time nutritionists spend more time for professional develop- 
ment than those on part-time. This activity Includes reading of pro- 
fessional journals and attending conferences and meetings. Staff 
development activities provided by University Affiliated Centers are 
in the form of growth and development seminars, in-service meetings, 
journal reviews, or staff development meetings. 

The percentage of time spent on a given activity, by chief nutri- 
tionists only, for the thirteen University Af fi 1 i ated Centers are given 
in Figure !. The average time spent on each of the activities is; 38 
percent for service, 26 percent - training, 8 percent - research, 18 
percent - administration, and 10 percent - professional development. 
While the nutritionist at Colorado spends the most time in service to 
the individual in a clinical setting, the nutritionist in the Ohio 
State University program spends the least time, " i i s may be accounted 
for by the fact that at the time of the survey the latter had an addi- 
tional staff to whom, perhaps, she relegated most of these clinical 
duties. She spent more time providing consultation services to organ- 
izations instead. The center nutritionists In California and In Ten- 
nessee do not spend any time at all In teaching credit courses. In 
the same center the nutritionists spend the most time supervising 
trainees. Tennessee's center offers short-term nutrition clinical 
traineeships and fellowships in research. The center at Washington 
has an equally strong and well developed nutrition program In mental 
retardation. Besides offering short-term fellowships in nutrition they 
also offer a Master's degree in Public Health Nutrition with special- 
ization in mental retardation, A little more than one-third of the 




chief nutritionist's time is spent on administration. Also, note the 
overlapping of time spent by the chief nutritionist on supervision of 
trainees performing clinical service. Chief nutritionists in two 
centers spend as much as one-fourth of their time on research, whereas 
three in Colorado, New York and Tennessee did not carry out any type 
of research. The chief nutritionist in California is new in the field 
of mental retardation. She, therefore spends as much as one-fourth of 
h-t time on professional development, whereas the nutritionist in Col- 
orado indicated in the survey that time spent on professional develop- 
ment is outside her working hours. 

As, hopefully, has been seen, the University Affiliated Center 
nutritionist is indeed a "new breed." The development of University 
Affiliated Centers has proved the stimulus for broader knowledge, and, 
therefore, potential for greater understanding of the many problems 
and considerations the nutritionist must confront. An interdisciplin- 
ary setting brings to the nutritionist an awareness of the many-faceted 
features of her profession. The new breed is not limited to UAC nutri- 
tionists nor to nutritionists in general; interdisciplinary training 
opens for all disciplines as well as all nutritionists similar oppor- 
tunities for change. Collaboration among the disciplines is essential 
to the transformation which defines the new breed. 
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